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DRO-ELECTRIC INQUIRY COMMISSION 
'Y FOR ENCLOSURE TO 


Toronto, Ontario, 
Yovember 50,1923. 


lydro-Hilectric Inquiry Commission, 
W. D. Gregory, Heq., Chairman, 
Toronto, Ontario. 


mr. Omairman and | Gontiemon: 


tn nena with your instructions, a general report en- 
titled "The Gaeenston-Ghippaws Power Development” haw been made in accord- 
Sennen ee re psengc anes g-gn an AagyaPicgege eli hi yes end, 
1923. - 


Jin writing this report te haw poet: found | pon 
panel a 264. aecabelanrehe.,rephirt: base eu 
volumes. In making & Fiyisions, the plan followed was to include 

in each volame matter whigk could be completely discussed in one volume, 
tims making each complete in itself. Generally speaking, the discussions 
have been grouped around questions referred to this Commigsion in the 
Letters Fatent. 


In addition to answering the specific questions given in the 
Letters Patent, it has been deemed necessary to give a history and 
general description of the whole undertaking in order that its various 
characteristics may be properly understood. 


The report, ot RY: Nhe adeeb bead thee emma sine. Sei 
in, has been based largely on statements of fact prepared. for this Com 
mission by ite Consulting Engineer, bat wherever new matter of an en- 
gineering er constructional character has been introduced, the figures 
and data used in conneotion therewith have been carefully checked by 
our Consulting Engineer and in the main will be included in his report 
@ntitled “Diseussions*. 
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THE QUEENSTON-CHIPPAWA POWRR DEVELOPUSET 
VOLUME 1 


|“ HISTORY AND DESCRIPTION 


the » plan of procedure adopt ed i this Coeeneniee was based 
on the ontaienl that an vestigation of the wunk of the Queonston- 
iain Power’ renga van es iui rpeegend For’ tts econeidsration, 
but it was found that ‘ ' henabvnihton: Mie not,.at the time 
of ite eppetiitnen ty bean wrought up to date.” In view of the fact that 
partial operation of the Development bon commenced tm Decenber, 1921, 
there was probably some reason for the Anconplete state of the records 
of the Byaro-Eleatric: vawent oti peter! ~ the Sabine of 1922, and it was 
not until six qrerey later’ that all the sobouute: had been distributed, 
thus allowing ¢ our F engineering end economic : investications te take direct 


form. 


eextne the } eelanigs that the eneianers of the Hydre-Zlestric 
Power Commission (nereatter called the Commisaion"| were bringing their 
thantarsals to 8 , complete state, our Consulting angineer, BY» Rathes de 
Praneis + mas, with his staff, fully occupied in reget ng other data which 
‘aia ne not require von! examination of cost records ane over sintbar , pigeas 
gel He ons, ‘vharetane,: ante to lay poy & programs for his aie AS 


tions which coincided with conditions as he found them at the time. 
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“The questions relzting to the Queonston-Chippawa Power 


cantina as sibeitt tet to this Commission by the Letters Patent are: 


Me 1 a estimates submitted from time to time to the Hydro~- 
“"““@lestric Power Commission of Ontario for the Queenston- 
Chippawa Power Development, and alee all estimates for 
“the said work  dunittes > ‘by the said Commission to the 
_. Government of Ontario, 
2. The reasons for increases from time to time in the es- 
timates for the Queenston-Chippawa Power Development, 


, So The totel cost when completed of the queens ton-Chippawa 
~~" pewer Development, 
_(a) With five units installed. 
“"(y) with unite imstalled to the full capacity 
ef the Canal. 


4e The continuous tun er ‘of the paper tony nga 
ea taeed se.” 


82° ne methods of construction, supervision snd management 
Which have been employed in the queenston-Chippawa 
“"" Power Development, and whether they ean justifiably ve 
_, »,,eomtinaed for the economical empl at ten. of the work. 


Be (a) the quantity of water now available for use by, 
"""naans of the Queenston-Chippawa Canal; 


a 


ey ae powor ‘that can be developed thereby in cont izmors — 
oop @ttpat at the queonston Power Stations _ 


_.te In what manner and to what extent will the De of 
"Niagara Power be affected, if st all, vol the cost of the 

aioe iy Queenston-Chippawa Development. 

8 Ngtep considering these questions it will be apprecisted that, 
in order to give the information required, the investigations necessarily 
involved a complete audit of everything in connection with the Development. 
Broadly spook ing, the studies nade include a complete review of the reasons 
which made the Development necessary, the preliminary studies leading to the 
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scheme as finally adopted, the engineering considerations involved in 
proportioning the various parts of the Development, the methods of 
conducting the work, tts management during the construction period, 
and finally its capacity as 2 producer of power, together with its 
relationship ‘to other —— ‘du the vicinity already operated by the 
Comission. 


A study of these subjects naturally brought into review the 
finoncial ‘aspects of the situation and the relationship between the 
Commission and the Government. | 


ms staves was inst itnted vy the Govemnment prin- 
nee of th it thet jt was not fully aware of the con- 


ditions that had genaeer opéa ted i ad enormous increases in the re~ 
quests for funds to ‘meet the expenditures made by. the Commission on 

the Developuent, and it considered the explanations offered oy the 
Commission wholly inadey 


. Pf nie vas attacked or mony individuals and interests: for its 


ates In sagition to this situation the 


mes It is rere y" to note that ‘these attacks came not ving. 
from within the Province of Ontario, but trom other parts of the 
Donsnion, and also from the United States. — 


| Bh e ~ i F 7d of these conditions, this Countsston 
situation 80 that no — would be left for the criticism that its 


nly investigate every aspect of the 


report was essai” on bene, knowledge. 
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Our Consulting Engineer, Mr. Walter Je Francis, ¢.%., commenced 
his etudies in April, 1922, and substantially completed then by the end of 


Auguet, 1925. In all, he spent over sixteen months studying the subject 
and compiling his reports. Im submitting his reports to this Commission, 


he states as follows; 


| ome information ombraced under the gn AT title of 
°° ‘ingineering Datat in regard to the Gmeenston= = 
uicoms Power Development of the Hydro-Slectric Power 
Commission of Onterio has been prepared under the = 
direction of the writer in compliance with the inetras~ 
toms of the Fydro-Blectric Inquiry Co | , 
| Engineering Data ace confined solely to matters of nm 
‘shi ing, and do not ‘4dmeinde questions of policy nor 
| the relations of (ie (fj noe area Power Commission 
| with the Gover i ke Pravinee. Accountancy is 
| dealt with in this study only te iegud to estimates ail 
| costs. The preparation of the dats was commenced in Apria, 
1922, and has proceeded uninterruptedly until the vresent 
time in conjunction with the studies of the workings of 
> ‘the Bydre-Blectric Power Commission. ni 


om “ithe informetion has been formally submitted to the Hydro- — 
Blectric Inquiry Commission at intervals as prepared, follow- 
‘tne the decision resched at the commencement of the work. 
With each finished document were submitted the requisite 
 ‘pumber of practically facsimile working copies of the original 
for the use and study of the Hydro-flectric Inquiry Commission, 
“together with a similar copy for the Ghief Yngineer of the 
Hydre-flectric Power Commission. The submissions were made 
- {athe sessions of the Bydre-Wlectric Inquiry Commission st- 
ohigh Road eaperte were read and discussed. 


"the fects have been obtain by reference to the records of 

the Hydre-Zlectric Power Commission, by conferences with the 

engineers and the officers of the Hydro-Slectric Power Com- 

mission, by personal examination of the works, and by tests 

im the field and in the laboratories, and it is a pleasure 

to refer to the courteous co-operation of the Nydro-Zlectric 

Powerer Commission in our work. While there has been splendid 
eo-operation on all sides, the asslatance rondered by Mire Gaby, 

by Br. Acres, Kixre Hearn and Bre HNontague, by kr. Hoge, by Er. 
Blanchard, by Mr. Bradley, by Er. Dobson and Kr. Young, ani 

by Mre Pierdon should be specially mentioned in referring to WJ. 
the engineers and officers of the Hydro-Electric Power A=-2 
Commission.” 
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, “generally spesking, the documents Sa an. orderly 
and | sompteve history: cand desoription of the entire undertaking 
ont hon based upon data submitted and statements made by the 
engineers of the gcse re pared goouresy of mnion was conf ined 
by ure Francis. mie course was s adopted in the interests of | 
economy end speed. Ae a result the Engineering Data so shined: 
is in oftect a ‘statement of" feet based ont Arely on the records 
— —_" vy our ceieabineteg Gugineer, and 
gh schnie nature of this inquiry.” M 


of the Com 


mh addition % statements of fect, Mre Francis 
has submi ttea to us ourtunion sonolusions based upen professional 
engineer ing knowledge and experience in reference to the quality 
of workmanship, the efficiency of the design to meet the require- 
ments as e whole, and its capabilities as a producer of electrics) 
energys As a matter of record the following is a complete list of 
ba submitted to this Commission by Mr. Francis in connee~ 
tion with the Development: 
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ELectric Inquiry Commission Introduction 


FOR ENCLOSURE TO 6 


Reports on Gueenston-Chippawa Power Development 
by Nre Walter Je Francis 


Preface PevTryTrry Tr eee ae Tee ee eee Chapter & 


HIStory, «ocecannrenrerevosevereesesusrenereernareseoeeeee 


LES cee eee Wes OHHH ERO OE OE HEH ORE REM EN OO ee» Oe Chapter ¢ 
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ction P eee eee TT ee Te ee eee ee ee eee ee ee ee | 
Conerete and Reinforced Conerete 
Transportation — 
Barth and Rock Excavation, Canal 
“Parth and Rock Bxeavation, Intake, Yelland 
River, Forebay, Power House and Teilrace 
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et «AO and Commisseriat for 
Construction 
eae and A ie al 


ee ee 


esi =f h sate to the above, Ur. Francis made transcriptions of 


ared by the Commi selon: 


ation Methods and Bquipment 


~ ‘Gomments on Bridence given before the Commission 
by Contractors on May 18th, 22nd and 25rd, 1925 
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HYDRO -ELEcTRIC. INQUIRY COMMISSION 
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oye os Oar Accountants, Messras Price, Waterhouse & Co. were in~- 
structed to make certain investigations inte the accounting records 
of the Commission, regarding various matters which naturally came out~ 
side the scope of the reports being prepared by our Consuiting mgineer. 
Much of the ven cone in this connection by the Accountants was necessary 
in order that ‘the Consulting ngineer might be ‘euppliod with informat ion, 3 
the ‘mere ate ntl of whieh was ‘necessary fu nis > Poport se ! ‘ 

loos addition there were matters, distinctly of an accounting 
BA ‘pon ‘which | our hoscumtonta aperiet to us sca The following 


is a complete List ef the erke prevented | te 1 us + by our ‘Aacountents ‘in | 


ae 4 % Wh 
reference we the Devel | fi) ie : oa 


dom re Employee dames Calvert, Patrolman, Registered on Pay Boll | 

| Records of Queenston-Chippawa Development, July 20, 1922. 

: Memorandum re Right-of-Way of Chippawa Plant, July 17, 19224 — 

Vemorandum re Right-of~Yay of Chippawa Plant, duly 20, 1922. 

Memorandum re Uwployees performing operations cleasified as Machine Shop — 
smal leant on the pagent? records of a SAEED Great 

Saran = 1g seme Plant - ~ ig Payments to Conan iting Engineers. 

Memorandum - Re Camp Jienagewent, Queenston-Chippawa Development (Report 
dated August 8, 1922)» 

Memorandum - Relative to Kemuneration of Sxecutive Staff - Chippewa Plant 
{Angust 11, 1922). 

Letter re. Rates of Wages Paid on Queenstoh-Chippawa Development. 

Lettex re Remuneration ~ Members Gueenston-Chippawa Power Development Staff. 

Letter re Personnel of Premtestion. tor cagenstom-Ch tippers, Power Rare heynant 
{B. Oe Salter) « Pate: 

Memorandum, Re Rates of Wages Paid on Aementninne Power Development. 

Report upon Accounting Systems and Kethods Employed at Biagera, in Connec- 
tion with Queenston—Chippawa Power Development. 

Report upon Walkerton Quarry (Report dated September 23rd, 1922}. 

Minutes and Correspondence re Uage tahoe aint Labor Gonditions on Queenston- 
Chippawa Power Development. | 

Accounting Perma re > caaene tame Onia Tere Pover Development. 
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In addition to the above reports it has been necessary to make 
reference to comparative balance sheets, operating accounts ond miscellaneous 
Pie ot gl prepere ay Keseree Price, Waterhouse 4 Cos which contain Information 


‘ond date on the Development « eneee reports will be submitted to the Govern- 
ment when the work of this Commission is finally concluded. 


shor oy Dering the course of the investigation many references have been 
(made to the reporte prepared by Mecsrs, Clarkson, Gordon & Dilworth, the 
nt to andit the books of the Commission. 


Whihe this report is largely based upon the facts and figures 
presented by our a j hg) Lee ee and Accountants, it was found necessary 


to conduct certain other Savant igations chiefly in regard to the relations 
existing between the Commission and the Government during the period that the 
Development was being constructed. Public hearings were held at Niagara Falls 
and at the Parliament Mulldings, Toronte, at various times, the main subject 
then under discussion being nystimates and Appropriations". As a part of 

this report we therefore present a copy of all evidence taken at these public 
hearings which is conteined in eleven volumes. fhe page numbers of these 


volumes are as follows: 


see i soe }7ieeere Valls, Pebreary 6th, 7th & Oth, 1925. 
4000 - 4176 Toronto, March 20th & Zlst, 1925. 
4177 ~ 4877 Toronto, March g2nd & iSrd, 19235. 
4400 ~ 4468 Toronto, March 26th, 1923. 
4469 - 4592 Toronto, Merch 27th, 1925. 
4693 ~ 4706 Toronto, March 26th, 1925. 
4707 ~ 4804 Toronto, April Srd, 1923. 
4805 - 4840 Toronto, April 4th, 1925. 
4641 ~ 4930 Toronto, April Sth, 1923. 
5266 - 5398 Toronto, May 16th, 22nd & 23rd, 1925. 
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In addition to the records referred to above, rever- 


anes is necessarily made to other doeumente of « miscellaneous 


| character and to sca vetween this Commission, the Hydre- 
“Plectric Power te ins ea others. Generally spesking copies of 211 
| na in our official records, 
Ja bearing upon our work they are not attached 
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| our Consulting Engineer, Mr» alter Je Praneis, C2, 
F has prepared a report entitled "Chronologiaet Charte" which we have 


tw | included in this report as pages 11 to 19, inclusive. These charts : 


| show in chronological order the dates of the more important events 


as they occurred from the beginning of the year 1914 until August 


“het, ‘i982, in connect (on @ fA » aeons ton-chippama Power Develop — 
| monte There are nine charts in all, one for each yenr. ! 
‘Bach chart is divided into three principal colums- | 


; g | ents ied "Intake and Welland River”, “Canal and Porebay” and "Screen 
House. and Power. Bouse", i order from left to right of the pages — 


me columns are subdivided into panels by montha, commencing with 
| 
‘ganuory at the top, and ending with December at the bottom. ‘Purther, 
4 & | 
3 | gm attempt has been made to place the notes in chronological order 


vee le | 
. in ‘each month, that is by putting the earlier ones at ‘the top of the 
‘panel and the later ones at the bottome 
| i 
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Tt 
is - SCREEN rOUSE 


NTAKE AND WELLAND RIVER 


FEBRUARY | JANUARY — 


commenced 


Reconnaisance Survey 


Level Party commenced on 


Transit Party commenced on May 28th. 


‘Jordan - Erie” Project comménced on June 15th. 


Comparative Survey of 


SerTemBen AUGUST JULY JUNE 


OCTOBER |SEPTEMBER 


DECE MBER| NOVEMBER | OctoseR | 


HYDRO-ELECTRIC INQUIRY COMMISSION 


W.D.GREGORY — CHAIRMAN 


QUEENSTON-CHIPPAWA PoweR DEVELOPMENT 


CHRONOLOGICAL CHART 


NOTE- THIS CHART REFERS ONLY To _ | ‘IN QSHEETS OF WHICH THIS IS SHEET I ) 
Toronto, Augustl2"1922. Made by##Checked by } 


THE QUEENSTON-CHIPPAWA POWER DEVELOPMENT | fey fopenees tao ON gh ae 


a : CONSULTING ENGINEER 


Temporary Field 


Topographical Map for Proposed Canal 


for 


Topographical 


Map Proposed 


MARCH |FEBRUARY|JANUARY 


Studies and Preliminary Design 


Field Work resumed (Cross 
SExsainneaie 


SEPTEMBER 


DECEMBER| NOVEMBER! Oc TOBER 


Q|9 


NOTE - THIS CHART REFERS ONLY TO 
THE QUEENSTON-CHIPPAWA POWER DEVELOPMENT 


| |inraKe AND WELLAND RIVER CANAL AND FOREBAY 


Office at Niagara 


Location 


Canal Location 


of. Queenston -Chippawa Power 


following 


Sections and Topography, 
Noe finished 
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SCREEN HOUSE 
AND POWER HOUSE 


Falls closed January 2Oth. 


commenced January 28th. 


finished March \|st. 


Development commenced in the Spring. 


the Studies), June 2lst. 
June 23rd. 


AUGUST 


HYDRO-ELECTRIC INXUIRY COMMISSION 
W.D.GREGORY — CHAIRMAN 


QUEENSTON- CHIPPAWA PowER DEVELOPMENT 


CHRONOLOGICAL CHART 
(IN OSHEETS OF WHICH THIS IS SHEET 2) 


Toronto, Augustl2*1922. Made by##Checked by’ 
WaLTER J.FRANCIS, CE., ” 
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assented to, April 27th. 


Ontario Legislature 
t (6 George V., Chap. 20)" 


Development Ac 


Well Drilling commenced to supplement 
Core Drill records on July 28th. 


Purchase Oli 


NOVEMBER|OCTOBER |SEPTEMBER| AUGUST 


Survey for Construction Railway commenced 
on November 27 th. 


DeceMBER| NoveMBER| 


HYDRO-ELECTRIC INQUIRY COMMISSION 
W.D.GREGoRY — CHAIRMAN 


QuEENSTON-CHIPPAWA PowER DEVELOPMENT 
CHRONOLOGICAL CHART 
(IN OSHEETS OF WHICH THIS IS SHEET 3) 


Toronto, Augustl2*i922. Made by##Checked b y} 
WALTER J.FRANcIS, CE.. 


CONSULTING ENGINEER 
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SCREEN HOUSE 
AND POWER HOUSE 


INTAKE AND WELLAND RIVER CANAL AND FOREBAY 


R.D.Johnson’s Report (Hydraulic Characteristics 
of Rock Section) submitted on February Ist. 


Large Plant Order, including sia shovels N¥ | to 6 
placed on March 28th 


the Ontario Legislature 
Niagara Development Act, 1917, 
R.D.Johnson’s Report (Comparative Waterways 
for Development of 900,000HP) submitted on 

April 18 th. 


assented Tos) Abnil 2th: 
(7 George V., Chap. 21)’ 


The Ontario - 


Earth Excavation began at Bowman’s Gully 
on May 10th (Shovel N27). 
Work-train Service commenced on May 17th 


Construction of Railway yards commenced on 
June Ist. (Shovel N25). 

Study for Determination of Economic Velocity in 

Concrete-lined Canal commenced in June. 


Study of Economic Rock Section commenced in 
July. 


Small Steam Shovel N27, ordered on September !3th 
AC.Douglass’s Report on probable Cost of Rock and 

Earth Eaccavation (with other papers) submitted on 
September 19th. and 24 th. | Clearing of Power House Site commenced on 

September 29th. 


December 26th. 


HYpRO-ELECTRIC INQUIRY COMMISSION 
W.D.GReEGorRY — CHAIRMAN 


QUEENSTON-CHIPPAWA PowER DEVELOPMENT 
CHRONOLOGICAL CHART 


Canal Cut commenced by first Electric Shovel on 
December 15th. (Shovel N23). 


ECEMBER|INOVEMBER| OCTOBER |SEPTEMBER| AUGUST 


submitted 


pecemsee 


“Estimate for (300,000 HP) 
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Operation of Whirlpool Substation commenced in 
February. 


Rock drilling commenced in Forebay on March 2nd 
Rock arilling commenced in Canal on March 9th. 
Shovel N2l. (first large electric shovel) commenced 
in Canal Cut on March |6th. 


Shovel N22. (Second large electric shovel ) 
commenced in Canal Cut on April 3th. 


Lidgerwood Cableway coinmenced on May I3th. | Shovel N24 commenced stripping in Canal and 


Forebay on May II th. 


Models installed at Dufferin Islands in June to 
study Design of Intake. 


Two Electric Shovels. (N°8 large and N29 small), 
ordered on July 6th. 


R.D.Johnson’s Report on Study of Ice Skimmer and 
Canal Bends submitted on July 30th. 


Shovel N°4 commenced ezccavating Rock in Canal, 
Dredge,'Charles Boone’ commenced at Chippawa first bench, on September |Oth. 


on September 13 th. 


SGrushnets Plant 


First Experiments on Models for Intake completed 
on October 22nd. 


DECEMBER| NOVEMBER] OCTOBER |SEPTEMBER 


HYDRO-ELECTRIC INQUIRY COMMISSION 


W.D.GREGORY — CHAIRMAN 


QuEENSTON-CHIPPAWA PowER DEVELOPMENT 


CHRONOLOGICAL CHART 
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| |wrane AND WELLAND RIVER CANAL AND FOREBAY AIAN ate 
AND POWER HOUSE 
> al 


Generators for Main Units | and2 ordered on 
February 7th. 


RD.Johnson’s Report on Study of Intake for 
15,000 cu.ft. persec. submitted on January 3lst. 


Estimate of Additional Cost of Canal Concrete 


Lining Plant submitted in March 


Marcu |FEBRUARY |JANUAR 


Rock Excavation commenced on cliff on April 12 th. 
Shovel N29. commenced in Rock Cut on April 18th. 


Small Steam Shovel N10, ordered on May |Oth 
Shovel N28 Cthird large electric shovel) commenced 
in Rock Cut on May !9th. 


Y APRIL 


Shovel N2IO0 commenced in Rock Cut on June |7th. 


Excavation commenced for Siding to Power House 
(Shovel N°6) on July 17th. 


Turbines for Main Units |and 2 ordered on July 25 th 


JULY 


First Concrete placed in Whirlpool Transition on 
August 26th. 


OcTOBER |SEPTEMBER| AUGUST 


Second Experiments on Models for Intake 


completed on November 5th. Excavation commenced for Power House 


(Shovel N24) on November !5 th. 


Operation of Montrose Substation commenced on 
November 26th. 


DECEMBER|NOVEMBER OcToser 


HyYDRO-ELECTRIC INQUIRY COMMISSION 


W.D.GREGORY — CHAIRMAN 
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SCREEN HOUSE 
AND POWER HOUSE 


INTAKE AND WELLAND RIVER CANAL AND FOREBAY 


Generators for Main Units 34,5 and all Main 
Transformers ordered on February 26th 


RDJohnson’s Report on Design of Intake for 
15,000 cu. ft. persec. based on 1919 experiments 
submitted on March Ist. 


MARCH |FEBRUARY UANUARY — 


Large Johnson Valves ordered on April Sth. 


: | 
Chairmanship of Edgar Watson, MPP, | appointed on May 19th. 


1 


Parliamentary Commission, under 


R.D.Johnson’s “Report on| Queenston- Chippawa Development,| submitted on June Ist. 
Parliamentary Commission] submitted Report to Lieutenant-Governor| on June Ath. 
General Strike went into efffect, with exception of Construction Railway Operators on June |6th. 


the 


resumed on July 2th after General Strike. 


Large Steam Shovel N2Il ordered on July I2th. 


Turbines and Governors for Main Units 3,4and5 
Temporary dam for Intake Commenced on ordered on July 20th. 


July 29th. 


Hugh L. Cooper & Cos “Letter of| Transmittal’ with Estimates of Cost, 
Large Steam Shovel N2%I2 ordered on August l4th 


submitted on August 7th. 


Paving Plant N°2 commenced concreting Canal 
floor on September I7th. 


Stuart and H.S. Kerbaugh submitted 


Shovel N2l! (first large steam shovel) commenced 
excavating in Canal on October 6th. 


General Report by Francis Lee on September 50th. 


PA.Schoellkopfs Report on Elevation of Chippawa Penstocks oraered on October |Ath. 


Pool submitted on October |8th. 
Hugh L. Cooper & Co's 
R.S.Lea’s Report on Chippawa-Grass Island Pool 


“Final Report ” submitted on October 22nd. 


and Canal Design submitted on October 26th. 


Power House 
on November 8th. 


Concreting Plant commenced at 


Control Gate ordered on November \6th. 
Lining Plant N°l commenced Concreting Canal Walls 

on November |&th. 
Shovel N&12 (second large steam shovel) commenced 
excavating in Canal Cut on November 25th. 


Dredge Cyclone’ arrived at Chippawa on December l0t 


1920 
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SCREEN HOUSE 
AND POWER HOUSE 


INTAKE AND WELLAND RiveER | CANAL AND FOREBAY 
-_ | Dredge “Cyclone” commenced Excavating in Earth 
section of Canal on March |4th. 


MARCH |FEBRUARY|JANUARY 


Service Turbines ordered on february 4th 
Concreting Plant commenced at Screen House 
on February 3th. 


Whirlpool Concreting Plant commenced on April!3 


Serreneer| Aucust | Juty | June 


Forebay Concreting Plant commenced on June 17 th. 


Lidgerwood Cableway finished on July 2 hd. Shovel N10 finished on July end. 


Dredge Cyclone’ finished on September 3rd. 


Shovel N27 finished on September 21 sf. 
Shovel N29 finished on September 24th. 


Shovel N23 finished on October |l4th 
Shovel N25 finished on October 21 st 
Shovel N24 finished on October 25th. 


DECEMBER] NOVEMBER|OcTOBER |SEPTEMBER| AUGUST 


Dredge “Niagara” commenced in November. 
Shovel N2 | finished on November 8th 
Shovel N° & finished on November 18 th. 
Shovel N2 2 finished on November 27 th. 
Shovei N@Il finished on November 29th. 
Shovel N°l2 finished on November 30th. 


Stuart and H.5S.Kerbaugh submitted on 
Canal Lining finished on December |9 th. 
Canal Paving finished on December 2ist- 
Water turned into Canal, Forebay and one Penstqck af 4.25 a.m. on December 24 th. 

Whirlpoal Cancreting Plant finished on December 24th. | Main Unit No.! commenced turning on December 281h 
CS ADRES Wall finished on December 30 th. at Official Opening 


Report on Progress by Francis Le¢ December 13th. 


HyYpDRO-ELECTRIC INQUIRY COMMISSION 


W.D.GREGoRY — CHAIRMAN 
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SCREEN HOUSE 
INTAKE AND WELLAND RIVER CAN AND Hee 
[inane Ano Weutano River ose Lda AND POWER House 


|} Main Unit N°l put info service on January 6th 


Dredge “Niagara” finished on January 25th. 


Main Unit N22 commenced turning on February 2lst. 


Marcu |Fespeuary JANUARY 


Unwatering of Intake Cofferdam commenced on 
April Ist. 
Hydro- Electric Inquiry Commission 


under Chairmanship of W.D.Gregory | appointed on April |3th. 


Contract for Construction of Intake dated 
April 26th. 


Main Unit N®2 put info service on June \st. 


Main Unit N23 commenced turning on July 25th. 


OCTOBER |SEPTEMBER 


DECEMBER] NovEMBER 


NotE:- THIS SHEET COMPLETED To AuGusT I2TH. 
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The following section is largely based on a report prepered 
nf our Consulting mgineor entitled “Chapter 8 - History". 


Date Lawes 7 


For a wunbay of years, and prior to any detailed investigation 

‘of ‘the project which ts now known as the Queenston-Chippawa Power Development, 
the engineers of the Comsission appreciated the ultimate necessity of 
ntdlizing all thé water available from Wingara Falls in the most efficient 


ay possible. The amount of water which could be diverted from the river 


wider ‘the International Waterways Treaty being limited in gnantity, the 
“ sp . it should be converted into elec- 
nuxe howls In the past the plante 


developing electric power at Hiagere were using only the head available 


engineers considered it 
trical energy Lo tig mei 


immediately at ‘the Falls, whereas between Lake Srie and hake Ontario there 
is a “Gi¢terence ‘tn ‘elevation ‘of ‘about twiee that emetiiit the problem 
resolved itselt into. the deverninction ef the test plan to take advantage 
of this greater hoade. aka ea 5. 
“hs early s as the yeer 1900 a ‘munber of Andepondent engineers 
had conceived various projects for developing the water from Niagara Falls 
ander a greater propert fon of the tote2 head between Lake Srie and Lake 
Ontario than hud hitherto been considered, sore of these projects pro- 
posed bringing the water from Lake Erie across the Niagara Peninsula by 
means of the existing waterways and artificial canals at a location some 
miles west of the Niagara River, with a power house located in the vicinity 
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of the village of “orden. These projects were variously known as the 
Jorden-Urie project and the irie-Ontario project. Still other projects 


WIP. 
were based upon.e. form of development closer to the Niagara River. Be2. 


& Frei " 
Be time bed ‘arrived when definite steps ‘would have to be téken to provide 


. 4, peo aan of power for the Niagara System. It was therefore decided 
to give more attention to the study of the relative merits of the different 
methods of developing under the maximum possible head the evetinuie flow 
that might be withdram from Hiagere Falls. ‘To this end a reconnelssance 
survey for _ init Power Development was started on May 

0 avast, Bo ovine the same nonth level end transit parties were also 
placed in the ‘field. ‘rhs cadv by Pa carrict out during the year 1914, 

‘the ‘engineers ocenpying a ‘temporary office at Niagara falls. Zarly in 

ane ‘the temporary ‘office a8 ‘elosed ‘and the staff taxen to Tormto. The 
‘preperation of a ‘complete topographical plan was then commenced. This 
oo aay was completed on Hareh ist, 1915. Ri . pei 

Coinetdent with this work, “B® ‘survey of the suggested *Jordan- 

% “Erie mathoa ‘of ‘development was also undertaken ‘dn order that = proper 


wee ME ae 
comparison ‘night be ‘made between ‘the various projects. The “Jor ne 


ee 
survey was compete ‘on Octovder 7th, 1914. 


“eh este’ $ 


the caved ont Tap, order, £0, obtein definite data “peasting the igaa§ 2c of the 
smock surface throughout the length of the queenston-Ch ippawa Power Canal, 


& core ial commannes ieanagied on Oetober 26th, 1914) and made borings 


cont imnonsly. wnt el Septener 1 isth, ibis. 
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Wath the aid “ the date so beer a Seekehae of preliminary 


onntgne wore prepared for a development of 100,000 D horsepower, and in 


Jane, 19165, en estimate of cost, now as Betimate Hoe i, was submitted 


ti 


“m4 ee Commissions The enginoers of the Commission state that this es- 

oun tee een 

timate 1 WES always of a » preliminary nature and was prepared solely as 8 

ah i Gd?» 
Jastittoation + for the contimance of the surveys. 5-3. 


evows! (o. Saditionel survey work was therenpon approved, and on June 21st, 
1915, field work was recommenced with part ioular reference to the details 


Of ene | svctions | ona topography. 


joe veo eo > Bee Pivst Act of the Onterioc Legislature empowering the Com 
Bion of the (meenston-Chippawa Power 


Development was eenenves ‘to on April 27th, 1916, and was entitled "The 

‘Ontario Niagarsa Development Act” (6 George Ve Chap.20). A second Act, 

enlarging wen boar Siret, and entitled "the Gaterie Bieuere hevelogment 
ved step $s George vs chape2l) was assented to on april ba oneg 1917» 


Daring the year 1916 the surveys and detail studies for designs 
were carried on continuously with the requisite field and office staff. In 
the summer of the same year well-drilling was carried on for the purpose 
of mapphanen} ing the core ariit reoords and of oviataing exact Seformasion 
csgitaeaged rae stratification ond nature of the wateriyine rock throughout 
the canal ond power house locations in the Pali of 1916 the field parties 
deroted © their tine to the surveys for the mnaveeahion nadine ren 

aed a weenie af ie atudtes made during the year 1916, orders 

were placed tor « a large quantity of construction (equipment, most of which 
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was Galiveued during the lather part ef 1927. 


debby ‘ts eedaitenme sbeatabda oe ia’ eat so Bie eas” arte tw nee 1 * 
at bao hyena ean the omnasetace nt 


of Kobe 
Me aks hei ayorime ests Me eomasmtea09 oat wt not tee 


edals ont mo baa ,Sovorgya soqne- testy a ‘inde ‘te 
‘elteron odt of conpustor taluot rad Atte alas sonar 


Le Whe pert rent nyt ™ } 
Wry ais ise! i 


adebetidgaa’ obnaseO oat ‘to tad tout ee WN 


”y 


Lano% sweggiti-mosaea, ats 2 vo Teplordtde ce ) | 10 
exit" Ralston aaw frag ,SL2L waits tired, no 8 be 6 ced oa a sole ’ 
stad Emoose A o(OS.qadd VY egvoe) a). “toa tmeaqotoved ve ea 


trompolaved arageil gisetad edt boketane bas .tent edit sons 3 a 


PG CORN Wi ee Pee neh 
ed age ae 


oVEGL cSt Lhags so 03 dotawewa, heed tert ‘¥ ayt098 t) oefer 
comhaeh x02, onbbutn Tinted bag. agoveos gas A5Gl seey oda amet 


SE Ts 
al Rats solrse baa Alot estelgpes oa? dttw yleuouattaoe mo helene | 


f rial ah ah ao e ay aut cay i et “ane 


» SaOeKIT, OF Gl wO Dotumes saw gaiilixh-Llew goog won esi Yo seaman ng 
sotiemrotat dooce galatetde to ore, abt0007, Lika eto ont a el 
dene dg sseif too gunkyg-veshons ont to ead at hans moldaot teeta eas wakhs 7 

| sot draq soni eit ares vd thee one we” ‘sito Oe an 


oD iy Dae hae waged Fy ‘i ine, 
es it 


etn 
oi ST wa ae at em peut! Mp 


i hist ws sets ae soon st 


We 


rRic INquIRY COMMISSION 


Devine fhe first excavation was commenced with No. 7 steam shovel in 
May of 1917, at Bowman's Gully, opposite the wairhgne ls On June lst, 4917, 
the second steam shovel (Toe. 5) was put to work for the onstruction of the 
railroad yards. On September 29th, A917 the Steering of the Fn ated house 
site was started. On Rovember 7th, & : @ third steam shovel Uo 6) ‘comenced 
the construction railroad cut, and on December 15th» the first electric 


WdF. 
shovel (No. 5) began om the main ganal excavations | Me Bete 


pies oaks. ie tox 
Pa Ae ey / 


On December 26th, 1917, 2 general report was prepared and sub- 
mittea by ire He &. Acres, Bydraniic @neineer of the Commission, cover ing 
the various studies which hed bets made for the development, torether with 
detailed descriptions f° 
tion. %ith this report there was also submitted Estimate Hoe 2 for 500,000 


_ construction equipment and organize 


horse-power instelled capacity. 


on February ist, 1917, a report was made on the hydraulic 
characteristics of the rock section of the power canal by Ur. R. D. Johnson, 
hydranlic engineer, of Yew York. This report was followed by s second one, 
dated April, 1917, by the’ same author, dealing with comparative waterways 


ad « 
for the development of 900,000 horse-powers _ | Bade 


Daring the year 1918 ndditional construction equipment wes 


‘placed in commission, and the work became well under wey throughout the 


whole ‘of the undertsking, dneluding the river, the canal and the whirl- 
pool sections, and the power house. 


During the latter port of 1917 and early in 1920, om acount of 
war conditions, power supply was considered of vital necessity; and in May 
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RO-ELecTRIC Inquiry Commission ia 
FOR ENCLOSURE TO 


of 1916 at the suggestion of the Power Gentranyer af the United States, con- 
“rerences © were held between ‘officers ‘of the sd pp pes’ the Power Con- 
troller of te United States to consider the possibility of completing the 
Development within e year from that date. Im July of 1916 improved con- 
Aitions at the Front led to the abandonment of the suggested attempt to 
Tush the work to completion at any cost. Consequently, during the years 
1918 end 1919, the work progressed comparatively slowly, largely on 

account of the shortage of labour; and it is stated to have been found 
almost. impossible to obtain anything like the requisite number of men to 


WIP» 

carry out the work efficiontlye... ©. wy pe cer om dy Wise aD ana a BeBe 
 Sariae the : summer of 1916 special attention was given to the 

(en), a ayer of a section of she Hiogera River 


ies" telat in tne Dufferin Islands ‘Chsnnel, and a series of experiments 


studies ‘tor ‘the er: 


made to determine ‘the vest type of intakes whe » exper inents carried out 
during 1 {eid ware act entirely conclusive, ‘and a second scries of etn 
nents was made uring ‘the Samer of the veny 1919. “Independent advice 
wes ‘aleo. ‘Staieca’ from Ere R. D. Johnson who made two reports thereon, 


one on January 3lst,. 1919, and e second on March Ist, 1920.) 
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‘The exeavation of "reek on ‘the cist seen the ‘power ‘nune side 
was ‘commer ced on Agere 12th, 1919. boring aneths May end dune of the same 
year, ‘three additional electric shovels were pt to work in the canal cut. 
On Angst 26th, the. first anperete * was placed for the canal Lining at the 
“transition” between tie whirlpool and rock sections. 


In order to provide access to the power house site, excava~ 
tion was commenced for a reilway along the base of the cliff leading from 


Queenston to the site of the: building in july, 1919, and five months later 
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a steam shovel was started on the power honse exeavatione .. ......., We 
BO. 
tert Sa: 

“buring the carly pert of 1920 work was “eont ined nh Fe a gt... 
ato 


Se alopssbery labour “‘eonaitions exten 1, sy. 1920, culminated in a 


- strike of all labour forces, with the exception of the train mem. 4. 


perliamentary comission, under the chairmanship of Mire Udgar Jatson, 
HéPePeg Was appointed by the Lieutenent-Jovernor in Conncil om May 19th, 
1920. After due inquiry, this Commission reported to the Lientenant~ 
Governor on rr oe iene he ae sinmeinann in effect until July, 
spite ms 3 an n attempt was “hen made to pith ‘ap for lost time by placing 
the work on 38 rush sched les Daring the later months ef the yoar addi- 


tional ‘oqutpment was 2 ythe concrete camal lining was com- 


mites, ¢ bbe a 
ne on Yovenber + Oth, the first eceupete for the porer house was 
BR keys 


Placed. at the sereen ‘house the first concrete plant commenced work on 


Peoruary ast, ise1. Dredging ‘provesies in the earth section from March 
‘ly Peptenber, 1921, enh ‘im the canal section the excavation was completed 

WF « 
by November, 1921s... ile “aes , B~Be 
“Daring the year 1920 a number of reports were obtained from 


ing engineers on various phases of the Bevelopment. These were as 


follows: 


one iets TPES, Ganerss Report by R. De Johnson, 


bg oR in 
“cr st “nth, ‘1920, ‘pret tateary Report vy ~e * Le Cooper & Company , 


fee ain Hstimate of Cost. 


. September, S0th, 1920, General Report by Francis Lee Stuart and 
He Se Kerbaugh, 


October 18th, 1920, General Report by P. A- Schoellkopf, 
October 22nd, 1920, Final Report by Hugh Le Cooper & Company, 


October 26th, 1920, Report on Power Canal by RB. 5. Lede WF. 
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Bo advisory reports were odtsined from consulting enginders 
rt by Prandis Lee dtvart 


eat ae the Watire onl bet ico te of Oe kee, ; 
during 1921 with the exeeption of a Prograss Fe 
‘and We S. Kerbaugh, dated December Isth, 1921. 
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""" ‘gy Decomber 2lst, 1921, the concrete Genal lining was completed 
OF triewing aed some se peimee Yee. the get Tie ; 
and the water was first turned into the canal at 4:25 a.m. on December 24the 


official opening of the plant took place, on Denaber, Seth, 19Z Ly at 


erie 4ue 
a) ee 
owhich ceremony Hoe 1 main generating unit was flrat at into comm ssion. BHT. 


Rese ar ereendetion fay thettx a SOs 7 TY 
“Bo. 2 main generating wnit was being installed at the seme time 


a8 Bow i unit, ond was first. tried out by, the pamtrnn Hers 17, april, Lt 


| but some days later, walle. ble can *, tho hands of the contractors, a minor 


defect. developed in aldgtaiy pf th 
was closed down for aN from the middle of Apri i, 1922, until late in 


' y , Ventilating eqnipment and the machine 


. “pats Bes. A. was, finally plaged in commission along vith Unit 


» Moe loom. 
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She Canal: The canal is complete with the exception of o small amount of 
trimming on the pone, ane. detterments at the toe of the slopes. Im the 


earth section, some additions) axcsretion wort may be required. 
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of so ya and some evekinia for the spillway. 
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io ms et rae soreen hopes is complete and in poration for five unites, 


yg wel the substructure is complete for nine unltse The superstructvure is in 
+e ae ae % 


ppodeay of completion for Unite oss &, 7 and Ge 


ser “Unite fos. 1, 2, 3, 4 and & are complete and in operation; 


Unit No. 6 fe nearly sopplate It No. 7, the power honse concrete is 


ready to receive the trttined,tha the oxcevstion for the pemstock is in 
progress; for Unit'¥o.°6,the extevation for the power house is complete 
ond conoreting fs in progress, The turbines ané@ the generators for Units 
FOS. 6, 7 and 8 are being mamfactured; for Unit No. 9,the site is cleared 
onda svall amount of rock has been oxcavated. me 
"ooo CSN power Bouse buliding and the electrical equipment is in 
progress and in various degrees of completion corresponding to the in- 


Stallation of the units. — 


Bridges: “KIL ‘the pertinent bridges wre complete with the exception of the 


highway Dridpe at Vietoris Road. 
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fener] work: The Domine ts penne a towards nai oie wih and the 
nesessary sandtrestisin forces and commisseriat are being retained, while, at 
the same time, salvage work is being carried om with particular reference to 
such scrap material as pipes and fittings, rails, fastenings, timber and 
mechanical equipment. 
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4 ae Banas in this section are obtained re & , report pre~- 
pared by sir Consulting Eng inser entitled aay’ he Savolation of the 
When the first studies were nade of the Development with the 
intention of utilizing the mex ion available head between Lake Grie and 
Lake Ontario, the preliminary denied Yor the development were based on 
a flow of gh emhie, feat or water “e second. With this, quentity in 
mind, the engineers pee Stes tosten developed a sanal design with a 
width pees feet and aw : iw r of 21) fost. ‘Phe sides of this pro- 
posed inka in the rock section ware: to be channo1ied and the floor was 
to be paved with concrete. A typical crossusection of this design wech 
as would apply to the greater port of the ‘epatheriy rock section of the 
canal, is show Blt i 4 on | the in ineluded herent hh, 88 page 29.6 
. . WdPe 
a in 1915 and ¥ “_~ pt iar L~l. 
At the time these peebininary destens for the canal were 
being prepered 6 study was also me “ for tr ¢ proposed Power House. The . 
drawing included herewith as page 3 shows a cross section of the Screen 
~ eterna House and Peverreuse, ve ca ia bd v0 ae coc f FE, Tene Sg Ae 
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Note:— 
THE ABOvE Cross SECTIONS APPLY AT A STATION IN 
THE CENTER OF THE SOUTHERLY Rock SECTION, AND 
ARE TYPICAL FOR THE CANAL EXCAVATED IN ROCK 
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In February, 1917, Ure Be De Johneon, Consulting Sngineer, of 


Yew York City, who had been engaged by the Commission to study character- 
isties of the canal section proposed, made his first report, outlining the 


wtudies he had made. The recommendations made by Mr» Johnson im this re~ 


port resulted in some changes in the canal section. The width was changed 


from 42 feet to e feet, and the depth of water was increased from 21 feet 


Ce SS es — "= a ——— wa 
’ ae ‘ae <a ore 


to i Seats A typice cross-section of the canal as then adopted is shown 


by Dingran 3 3 on the drawing already referred to and included herewith as 


crease the Laabnde yee Developmente A flow of 10,000 cubie feet per 


‘te As Ve the power house of 300,000 horse- 


pover was then adopted. It is stat« a i bhatt the engineers of the Commission 
considered that with the ontarié Powor Company's plant under their con~ 


trol, it would be desirabie to wivnara some « % the water used at that 


geet meaty it under greater orticionay oy 


Be — “For the capacity of 10,000 cubie feet per second, 4 cans] was 


ANG por with a “width of 48 feet and a depth of water of 31 feet. The sides 
of the canal in rock were still to be chemnelled, and the bottom was to be 
paved with @onorete in the same manner as that contemplated in the original 
design. & typical cross section of this aneten: of. — anal se paanand a 


o-FLEC p edie 
Diagram C on the drawing included herewith as page 29. WD Grteory-Crammar L-6. 
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Following further Studies of the hydraulic characteristics of 

the canal, with particular reference to its capacity, 1% wassdecided late 
in the year Toiy tS ferease the depth of the rock-cut, 30 as to provide 
We eéds ‘# Satde Ynstoad of S1Fest’ us Heretotdre contemplated, “sti1t re- 
Praise" Vowdver,” the evow of T0000 dupte ‘veet ‘per ‘sedond. ” “'** © rai 
Wier? royortis te hin warmers pales yay rae a 

ceoe Marly, im the year 1918, it is stated thet the increase in. 
nd for power led the ong 


AGmne Sineers of the Coumlosion to carry out further 
studies with the object of providing a canal with a larger capacity than 


that of any of the previous designs. “after consultation with Er. Johnson, 


‘they concluded that it would be possible t to provide for a flow of 15,000 


ew io feet ‘per second, the paola of an output of 480,000 horse~power 


with comparatively i Liftie ein Ae. cost, of te canal. The addi- 
tioneal fiow was to be obtained by. dusprov ing the hydreulic characteristics 
of the canal rathor than by increasing its cross-sectional area. To this 
end a concrete lining was substituted for the chennelled rock sides leaving 
the neat dimension of the canal at 48 feet wide with 35 feet of waters. 
me teas Don the drawing included herewith as page 29 shows the type of | 
‘section ultimately adopted and constructed. | A INS peat Es 
| Upon the canal being put Hee operation, the engineers of the 
‘Commission nade further detailed studies of the behaviour of the water with 
particular reference to such elements of their calculations as heretofore 
could only be determined ined on a ‘theoretical basis, and they have now eal- 
ss @ulated that the finished canal will in all probability pass 18,000 cubic 
‘ feet per second giving an output of abont 640,000 horse-power.e The matter 
y of capacity of the whole Development will be discussed in greater detail 
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— other ila?" — spy 5, wer sony to prvrdeiel f reports 


aie se the Sentuntell by! various consult ing engineers and contractors. 


Our Consulting Sngincer hes submitted a ptadenient: referring to these ad 


visory reports in his silage "Chapter ¢ ~  Meeleory Repdatiesps For. chew: 


gake of brevity we repent mane auky 8 agg of the pringipal poeuesionde- 


tions made by the advisory’ ayiners amt: the ai oy 


R. De Johnson, 
April 18, 1917 


A» Gs Douglass, 
September 19, 1917 
September 24, 1917 


(a) Camak section should be in 
_oenere eo i. fates 
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(co) Provision for a rise of 6 
feet in forebay due to 
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{uj} aiaghtens of. a . prosoure 
Ne niger ogg ee ee ewes oo dees 


(a) Istimates Cost at $1.56 .....) 
> peroausyde forcrock em > } 

gavation inal aaisiiin: aid tvet aioe uh iiobalag§ 
{bo} $0.36 por eueyd. for earth ) 
io @xeavation Ka ed dediihe eee) 
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5 onit ion thereof: 


Adopted. 


Adopted in part, wat a 
higher elevation was used 
for fixing the effeotive 


| cepacity of the project. 


Adopted. 


Not adopted, and at later 
date hws Johnson admits 
that canal project is 
preferable. 


These excavation figures 
were not adopted by the 
Het. 2.0, engineers for the 
reanon that they wore based 
on steam shovel practice 
instead of om electrical 
equipment . 
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found advisable. 
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A wery complete and detailed description of the plant es built 
i6 contained in our Consalting Ungineer's report entitled “Chapter B - 
General Deseription”’. It contains a number of plans illustrating in general 
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(f) The Penstocks, being the steel tubes or pipes carrying 
the water from the Sereen Youse over the elif? town 
to the turbines. : 
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The Pe House, in which are located the turbines and 
he ; emiteters for converting the nydrandic energy into WIP. 
electrical energy. ; Bele 


The general location of the veqeeus elements of the Development 
with od to the adjacent country is Gow on the “Plan of Vicinity" in- 
elinded as page 37. The general location of the Development relative to the 


Wiagara Peninsula is shown on the map forming page 58. 


We will now deal im a brief way with the seven elements in the 


order given above: 
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used to collect water free from ice during such time as that part of the 
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it 4s to ‘be noted ‘that the ‘intake design « as adopted is now con- 
| structed ond ta operation with the except ion ‘of the gethoring tubes. It 

: os stated that ‘he ‘tee conditions in the iver during the period that the 

: plant is drawing sufficient. water for the development of 300,000 horse-. 
power are sneh thet the tubes are unnecessary, and that they wili not be 

4 Siow of water is increased above tre 
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amount now required. 


ae peeoe oo Prior.to the construction of the Development, the natural flow 
of the Welland River was in an monet pndegsioigy via Montrose. The slepe 
of ne river has bean po eadinay by dredging operations, resulting in reversing 
ie the @irection of the flow by withdrawing water at Hontrose throngh the 
At cena, proper, thus taking the Hlegara jaer couai the Welland River 
; y channel from onippawa te Montrose. The natural flow of the Welland Hiver 
, from the watershed west of Montrose aleo passes into the canal throush vn 


& westerly channel ot the south end of the earth section of the canal. Bel0. 


“the general location of this section of the river together 


with the profile ‘of ‘the bed of the river and the excavated cross-section 
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The canal commences at a peti ayy ‘tre Weltena River near the = 


Village of Hontrose and adjacent to the crossing of the Welland River 
by the tentgnn Central Railwoad, velLand-ttagara Branch, about 21,000 
feet from the junction of the vellend and Hiagara Rivers. 


The general location of the sonal is shown on the map showing 
lecation of Development included horowith ae page 38 while the detailed 
location is inateatea (on, (ud f2n% on plea, included herewith as page 42. 


Generally speaking the pi through a country developed 
for agriculteral purposes, and for fruit-growing. A general idea of its 
charactor may be obtained from the aeroplane photographs Included herecith 


&8 pages 43 and 44. 


Provision has been made for bridges over the canal for the 
majority of the highways existing pays to its construction and fer 411 
of the railways. It is proposed to provide @ total of nine highway 
bridges and five railvay vrsanee’ aN | 


As noted in the section dealing with the evolution of the 
Development, the canal as at present constrected wes designe for a flow 
of 15,000 cubic feet per second. The engineers of the Coumission have 


now reached the conclusion that the ultimate capacity of the canal as 
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bullt has a greater capaci ty then ‘they anticipated, and will in ait pro} 


} 
" 


bability reach 18,000 coubie feet er seconds | J 3 Z i 


fhe total hatte the tanal from the in terseetion of its: 


centre line with the contre line of the Yelland River to the boginning 
of the forebay is 8.58 niles. For “thie purpose of Ancor tat iot tt may be 
aivided into the following ‘seations:. 


Station  _ hength 


Barth Seetion seonpttnceden » 0400 64400, 6, 400 ft. 
Southerly Rock Segtion «sss. “64400 2% 50 26,850 ft. 
Whirlpool Section, | 
transitions 2CBP) Yis-00 554100 2,450 ft. 
Yortherly Rock Section saree 854400 452484 ie 3 ae ft. 


Fe conplte daseriytion lof thene sections, is Seakaines in our 


Consulting Tiigineer's report, Chapter E, bat we include on page 46 the 


profile snd sections of the canal vaich give sll the important informations 
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The porpose of the forevey is to provide a means of uniformly 
distributing the water ven the cane} to the various penstocks at the 


screen house which are spread over a width of sbout 600 feet. 
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ane change in| the ‘flow of the water from the canal to the 
sereen house hos to be node in such © way ag ta avoid on abrupt change in 
the velocity tn order to dgorease the loss of head which would otherwise 


occur. This result bas ‘optained by eradualiy widening the canal from 4 
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Inquiry ComMISsION general Deseription 
Te ar 


f 
width of s feet to 2 width of shout 500 feet at a uni gorm rate in a length 
WIP. 
of abont 900 feet, thus ~~ what is woferte’ to as the “Forebay". B-31 
It can be readily understood that the water from the canal 
passing into the forebay at nigh veloeity would tend +o impinge wpon the — 
gentre of the screen house. In order to avoid this witdestrable effect 
a “diffuser” has been constructed at the entrance to the forebay dividing 
the water into two channels ensuring 2 more uniform velocity throughout 
the width of the forebsy. ‘ve include herewith as page 4g @ plan which 


 ghows the varions elements making up this part of the Development. 


ti 2 sr _The general location of the screen house may be seen on the 
plan on page ee ghe mares substructure of the screen house is 508 
feet long by 56 fest wide, “founded. in the solid rock which was excavated 
to @levation 512.0 fer the purpose. The tap ‘Of the substructure is at 


Blevation 566.0. 


fhe substructure primarily provides the means cf admitt ing 
water from the forebay to the pemstocks of which there will ultimately be 
—s- tem im all, one service penstock and nine main unit ponstocks, placed in 
| order commencing after the ice chute at the southerly end of the structure. 
_ «- Phe details of construction and the manner in which the water is admitted 
Oe Vie penstboks is clearly deserfbed end illustrated on pages 2-37 to 
«B42 Of Bre: Hrancis’ Report entitled “Chapter B ~ General Description". 


The substructure is surmounted by « superstructure of steel 
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and, concrete, housing and protecting the mohinery for opernting the gates 


end handling the sereens. The steel frame-work of the superstructure is WJF. 


extended above the roof to form one of the first of the transmission towers. 


At the southerly end of the sersen house is loeated the ad- 


wainistration building for the powér house, comnected therewith by an 


levator operating in # shaft which is jJoimed with the plant by a tunnel, 
both shaft and tunnel be ing epenpatok in the wonae rocks he construction 


of a eintlerly equipped vetid ing ts contenplated at the northerly and of 


naa Oe 


fen 


The space goreen house and the esearpment, will be 


finished to ywerne acesumodation feiss hme tad sna Fatale set}. 


way traffic and ‘podestrions. | et 
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“Phere are ten panstosks weer saes in the ultimate Development, — 
in. addit ton to the ice chute. the ten ‘ehnte is at the ninthewiy end of 
the serios, oat about 28 feet north therefrom is the service penstock. 
Following in order are tho mhin umit penstocks, 60 feet centre to centre. 
‘The ice chute is formed in reinforced concrete with an interns] diameter 
of 10 feet. For the main units the penstock is of rivetted steel plate, 
eneased in concrete, and it leads from the concrete lined tunnel connect 
ing with the downstream side of the screen house through tunel excavation 
in the rock to the edge of the escarpment, thence curving dow with a 


t in @ trench exeavated in the rock. It is joined 
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_ The diameter of the upper two-thirds of the length of the mein unit pen- 


- stocks ad ae crag which is reduced by moans of a taper seotion to 14 feet 
WdPe 


oe Ng the eae | B43. 


The OR Johnson an referred to above has an outlet of 
er and connects to the terbine casing by « number of 
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the = cape ‘of tne sarvice anite follows the same alignment 
vt % 
as those for the main units, Se“, 4s considerably less, being & 
: * | % 
feet, 6 inches throughout. Like the mgin wnit penstocks, gach of the tro 
4 % WdFe 


lower branches of ia 0 4 ip ‘ apeione* with a Johnson vaive. E~dé. 


When all of the penstocks wt have beon finally embedded, the 


\ 


_ whole surface will be treated with gunite x prevent woatherings 


") ie snolude herewith three plone a8, pages $1, 52 end 63 which 

\ i red _eross~seotion ef one of the main ‘units, ¢ the service unit and 

ei the bea wet ‘Fasyoctively, and the study mereet with) ‘give = ew of 

‘i : va N | jouse, | he iow in ; af : . 

q 

( Lennons ig Bower house” Tockited wt the water?’s edge of the Hisgera 
River directly opposite and parallel to the screen house te about 680° | 
fest in length. Its relationship to the sereen ‘nonce and the forebay ; | 

CTION THROUGH SCREEN i HOUSE, . 

will be observed by referring to page 48. The patiateg narstats oosene em Mouse La 
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{ie primarily..the containing structure of the main units, has its top 
at Elevation 297.25 while the bottom ia founded in the solid 


"the substructure forms the anchorage at the bottom of all the 


ponstocks, and ie also arranged os the foundstion of all the turbines and 


the electr ical machines. Along the river side, the substructure extends 
in the form of piers arched over with a floor constituting a railway, 
passages Arrangements have also been made in the design whereby the reil- 
way cars may be token into the power house. The substructure is of con- 
crete throughout, reinforced with steel where special stresses occure B56. 


“hy referring to s series of photographs given on pages _ 
BED Es W2ds Se "Sin cattniUind EAEASSGDG HOGS Saesn10t oaenared Dee- 


eription”, a ¢¢ sive idea of the nature and extent of the power 


house construction and particularly of the substructure may be obtained, 


anion: Fae superstructure is built of steel, concrete, reinforced 
sonsrete and terra cotta finished in Portland senante It covers the 
aubstructure ond encloses the whole of the space ap to the face of the 
eliff to the top of the principal roof thick ia at Elevation 404.0. The 
portion over the main generating units rises in one clear story, and con~, 
tains two cranes each with « lifting capacity of 150 tons so arranged 
as to be able to handle 500 tons when working together. The northerly 
end of the superstructure contains the high tension transformers, 


gwitehes and bus-bars, located generally on the three principal floor beg 
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fhe power house is undoubtedly the most interesting pert of 
the whole development so we include as a frontispiece to this report 4 
composite photograph showing the structure as it will appear when finally 


completed. Also as a frontispiece we include another photograph showing 


oo vereee on the Baad house to October Sist, 1923, and the re}ation- 


The main unit turbines Fos. 1 ‘to &, inclusive, are of the 
vertion! coal spirel ease, ‘single runner y, Francis type, operating at 
167% revolutions per minute with a ‘nonin broke horse~power of 58,000 
under $05 feet head. An "exaet at , Ses of the magnitude of these turbines 
may be obtained by re Beet & 66 whieh iss photoerart showing the ve 


serolt case of Yow 2 ‘turbine token during © erections Perce \ ed 


the 5 recaining sidbines | to een ‘tor units 6 to mo in- 


elusive, emt ¥e generslty of the seme character os tor r Units 2 a to be 


fhe five main generators now installed are each reted at 

45,000 kvea. 80% power factor, 12,000 volts, three~phase, 25 cycles, at 
187% revolutions per minute. They are of the vertical type, with direst~ 
comnected, shunt-field, commtating-pole, 280-yolt, 150-kew. exciter. The 
overall diameter of the min generators is 25 feet, the diameter of the 
rotor over the pole faces being approximately 18 feet. We include herewith 
as page 57 two photographs, the top photograph showing the top of Generator 
Noe 2 together with the control pedestal amd the governor, while the lower 


picture shows the top of Generator No. 1. 
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We inciude herewith as page 59 a wash Pn which shows ci 
 pelation of 211 the etmek yn) parte of s mein unit. fo the oxtrome left 

of the picture ‘at Elevation 256.0 will ‘de noted the Johnson Valve which 
controls the flow of: bata from the penstock to boned ‘turbine, which is . 
mom at the same elevation on aoe contre Ate of the picture. After | 4 i 
c 5 through the turbine, re ence! an throng ‘the wartteut’/ oa 
tne waten ~ noon as the aragt wane, ged 


the water pees 


opening tmnedtately token: the 0 


is finally released imto th Ris y ‘River through the, latiieee, wie ts 


r right hand of the photogrophe The generating 


shown at the extreme, Lone 


unit is at the top contre of shi ais tour cal eomested $a) thevtardine by ; 


a@ steel shaft. An id r de of 2 complete: main omit will be 
obtained by “er the size of ‘the fheare of the nan whom on ace 


drawing with the ‘various ports. which comprise ne > mate unite 


The poway house contains many other pieces of ait 
essential to the operation of the whole plants We have referred to the 
pr 4t is for the 


service penstock im the previous pages of vais: repor or 
purpose of cperating two turbines, whieh. bl turn are connected to two 

generators which are each rated at 2,200 kya. "these are known as the 
service generators and are installed for the purpose of pumping, venti- 


lating, lighting and other eintlar purposes 


The auxiliary aource of oxoitation of the main units consists 
of a moter generator set, fongemet to carry bad -: seaieeamaaane of amy one of 
the generatora. These notor Brvapaneigny sets are driven from the service 
wnitess Ras : ak: map 
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The power house also contains the electrical equipment «hich 
eonsists generally of the low tension ewitohing system, the transformers, 
and the high tension switching system leading to the transmission lines. 

| Whe installation includes the necessery cireuit breskers, relay protectors, 


Pteivres ' 
a Sense eaeo contains : i “complete areinage system el th 


Aectrtestty operated Pups, an | elevater vsorving ell ‘Gisees, an anteenade 
i near ‘the eentve? room | for ithe use of operators, shop equipment, 
erection and assembly equipment, offices, operators’ quarters, 2 hospital 
room, @ kitchen and a dining room. These services are inciuded in the 
southerly 75 feet of the building «nd the duplication of these is con-. 
templated in the nortuhejd adatoe Yon building for the ultimate installa- 


UdPe 
ilies: Geetfic. Ther Aent highway wrlas 7 , . g~76. 
Legs 
batied "tna; 

pr the arate tubes aiecnarge directly inte the grind River, 
is tadionce © of the plant is reinced to the nininam, the side of the power 
anes Doing | at ‘ee water's ‘lane “he tailrace excavation consisted 
essentially of removing material forming the temporary dam for the power | 
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‘guftiotont, ares of lends 1 was Scmianees. > the Commission to prow 
Dike | aot Rapa ny & "pight~of—wey fer the canal itvelf, but aleo for disposal 
areas, for the power house, for construction railways and so forth. It is 


stated that ig order to avoid separation damages in the case of farms, 
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whole properties were purchase o many imstances. Im addition it would 
appear thet the Commission had in nina the construction of another develop} 
ment at the time the right-of-way was ‘yarehased, and for this reason pur- 

. chased considerably more lend than wan requireds ‘The total area ef land 
involved in the purchase ‘ie approxinately 5,640 eres and the greater part 
* t “ig — one in the “wabehaphinad or for Aceon purposes was either 


prep teion hes been duly made for suiteble bridges across the 
canal at 211 pointe fl for the accommodation of highway or 


railway traffice there are eight highway bridges and five railway cross- 


ings. These are all described in our Consulting Engineer's report en- 
titled "Chapter # ~ General Desscription”, but for purposes of illustration 
we include herewith pages 62, 63, 64 and 65 illustrating the more im- 
portent structures that wore required in this connection. 
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o> ooo » fhe construction of the Development was carried ont under 
two methods of procedure, namely by contracts and by force eccount. 


| Ysking the elements of the works in the general order of their occurrence 


in the Development, the procedure was for (a) the inteke, by force account 
up to agrit, 1922, and. by siceiobagay meek for the vivitn aanbacnge since that time; 
(b} the Welland River, by toro ‘seoount with plant gunchaned or rented up 
to the ‘Spring 0 ot dee. when | a contract was , let. for dredging; te} the canal, 
forenay, by force ‘account throughout; 


{e)} the sereen house, vy faase account with ® ‘mumber of separate contracts 
for the stecl. work of the superstructure, the windows, the ates and the 
woeke?: (4) the enmiaindnin by force naoeunt for proctiini s and conerete 
work, eran B pummenayses coun the feb thease, and aoeatinant of the steel work; 
(g) tne power house, ae force account with contracts tor Johmson valves, 
the varbines, the generators, the transforners, the euitobent, the cranes 
end the niscelisneous ovuipnante me sailrace exeavat ion was asueiek ont 


by force socomt. me power house railwey, wich is essentially a part of 


Wd? 


the permanent ooutpuent of yeu lant was ) 8190 constructed oy force accounte Gel, 


Our Consulting ingineer in nia report ontitied pipatyass Work 
and other Genstrection Procedure” sets forth in detail the manner in which 
the venta works wore pearl gh Othe Geskions a6 on an of this report deal 
with the monks as ‘exnented by the Commission itself, and the equipment em- 


ployed therein, while Section 21 deals generally with all work executed 


: under private contract. 
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gi ena Se or rt 


ages he question. of the type of plant to be used in connection 


“with the work was the subject of mnch study om the part of the en- 


gineers of the Commission, particulsrly Bre Acres: ahd-Mre Goodwin. In 
the report. of: Mrs Mores, known as Report on Project No. 2, under date 


of December 26th, 1917, the following statement appears: 


“A eareful study of construction methods im connection with 

the excavation of earth and rock in the canal was necessary 
by reason of certain existing conditions which would have a. 
vital influence upon exeavation cost. These conditions 

i>) > were, first, the availability of cheap electric power for 
operating YN [ant /second, the large cuantities 

(ef earth and SARE fomovpd, which made it possible to 
consider the use of excavating machinery of the heaviest 

‘ofoo type and largest capacity obtainable; and third, the 
unusually good facilities available for the disposal of 

oo © spoil, within short hauling distance, elong the crest of — 

the Hiagara escarpment. 


“Raving the above comiitions in mind, the Commission's En~- 
yoo gimeere spent severul months in collecting end studying 
data in connection with the type of construction plant re= 
ooees qudred. The operation of electric and steam driven. excavating 
machinery was witnessed and studied in various parte of 
oo, Oamada amdothe United States and a large amount of informa~ 
tion with reference to cutput, operating cost, working con- 
9 ditions, etees was obtained and carefully anslysed. — 


= 


«oo "fae result of this investigation was, thet in January, 1917, 


when market conditions indicated that any further delay in 
the purchase of the plant would resalt in prohibitive prices 
and practically impossible delivary dates, the Commission's 
Engineers were immediately able to recommend for purchase 
the type of plant best suited for carrying on the projected 
worke 


“Practically all of the plant so purchased is now on the 
ground end @ portion of it is im actual operation." 
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Gur Consulting Emgineer says Thats 


. “the engineers, of the Bydre-Blectric “onl Senelahien ne 3 
~“@eeided that the excavation of the dry material im the Canal 
could best be done by specially built electrically—iriven 
shovels, aided by a mumber of shovels of the omiinary size 
and type. Pollowing the removal of the overburden of earth, 

the rock excavation was to be done by the same shovel plants 
It was decided that the sides of the reck canal were to be 
gat down by channelling machines, and the — of the rock 
| Was to. be ar ikind and blasted. 3 


"the earth and rock epetlmnien te Waapeaved Sepanene at p' | 
\) Specially constructed railway systems vad sub-aquecus 
|| Work was to be done by dredging.” 


ad ae a result of the adoption of this general programe, the - 


parchased from time to time a total of 


Ch we ove driven by cteam and seven dy elec~- 


thirteen shovels, six* 
trical energy, the bucket capacity varying between 7/8 of a cubic yard 


and 8 eabis yardse They also purchased twenty chennellors, forty-four 


nor ire arille, oixty-thres triped érills, tifteen dvizters, ninety 


| hammer drilis ond one valk drill, together with all the necessary 

by secessories thorefor. In connection with the sub~aqueous work the 

| necessary plant was rented. For purposes of convenionce the following 
: table gives the principal items of excavation plant used for the canal 


together with dates of purchase and the coste 


are 


WIP. 
H-97 


roasted wth ona get sive mod "80 


med a hat somot athJodiimounyt end te eresatens ext 

ioe ed? ai ialvetan yub ede to aoiéaveoue edt Jtacig- tebtesh 

Swf tomisieyilostiwouls ail yilaloogd qi unob ad goed ys 
ouis yurttine edt te wleveta to sods: 4 yd boble ,elevede | 
pares To mebuediowo ot te devote’ anv. getwollet .aqyt Sime 6200 
Nestea. foveda eres elf 4d enob ed of aaw aohsevanxs door eff — a 

ad of otew leant Show edt to eshte ac? sett beblowld saw ahogts 

moo’ ad %e a ony bas mage on oe J ve sD = at 


& % eswamt gd bovemen oY od axew Lhage stint atcha 
in) ; nade siya dite ext «medeye yawllat hedeastemo yilatoeqe 
A's ' ty te hy oooh od of vew aeow 
; rk DCE vies We wie A eer, is 
ge A ke aS «oes Ria Ra ha ORE eae 
ost ysnmanngoe tanetng att ey uelaieanine aie te stuast @ tee oe 


a % Wie : 


Ro Bib: 4g Pare ay Poe aa Ye Be ay hs tih welt a Ra a) ee | Ane alt ag aaa Wes ‘ c 
te fetes © ant4 hoa shit aor betatorer aober huss aie te 
Se ee La are 4 i SA itaiia a o ae FE ah fy salt eons 


Hehe ae i 9 va Pa ee Mey 

racy sides 36 WE mores warren een fatal ee | 

bet OU AE> HGR'S SRA SP NS Ne Se emanate ft 

wekg¢iot exe Somme” ovat Deanutuna oats ‘eee vobuay, otdew @ & & : 

WEE RRA Be RENE TE AR 

utente setoriish moore ei hsd boatus ennte-enaie seiiled gat 

Be We AR a ha tine hey akin DN aaa oi Naalge Cas ia ee 

Ciseewode cite Ete sabe vedhtegos (ii Lew eno tae elituti 

Di Bg MOON a Bi #416 ES LER Na cee ising eH AO ie ene eed 

ot si0w anceapentige of Kite gottvasce i cxohetees oe 
ey Pe Rinllantg: Davey ease eked ety ly ae ne one po 

Ph, uinarmcinnt pn sonstenrane 20 avcagiag tot o he hee 

ee OS 4 pa Seah Nt vm HFRS aire aie dite Wan Batty, aitaee RORY | big 


Lectas edi on boom dang aotsonuute 0 x | 
ort “ne vtiiedy hoe no Sled ey 
, ech: al Sitaitahal wets : 


OF Wis Sa MR iy ‘ie eh b AI Veo G new, cp salted tnited Peay’ svt Kg Lik 
Ay weerdhtomee a } Pw She yO aus dae wie % @ ar a eh 
ae SE Bie ie GES AOR GRRE jan TER. ETE: AED Sea. } 
pgm Ree MN cag ag ail diag aarp web artist get, | 
ROAM RE aed kh Ree oe ee Rates heiveny: tet ee ae ene? wa i 


4 


AER LI OS NE OR ele Sag St aie ten, taa dae eda ek atin hibae Lema 


Racin ‘ aaa A cae £ bye ad eo mt ss bins. Prrersnditny. ee hatin re a i 


4 

4 7 aT ee j ‘ ‘ ik : 

f g ; ) : 9 Aan 

¥ La * i ay 

? ‘ : ; "4 ae A : 

. 2 % ds é ea" Ae | 

 * r ) L 4 Ayu 

Pi Are aT Wass és Sie" ae PS At a Mee fe) 


Construction procedure 
‘RIC INQUIRY COMMISSION | 69 
TO 


List of Shovels 
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Steam 88  k-3/2 
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Jordan Spreaders, 100,000 Thee capacity with equipment. 
Bucyrus Spreader, 142,520 lbs. capacity,with ounipment. 


fore 


Jordan Spreader, 60,000 lbs. capaci ty,with equipment. 
Sullivam Chamnelierss 9 = 9 =" 

Warine Drills. 

Drifter Drilis. 

Hammer Drillie. 

Well Drills 
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fhe manner in which actual operations were carried on end 4 


general idea of the magnitude of the work may be best gained by observing 


aS 


typical photographs of various pieces of equipment actually on the work. For 
| this purpose, therefore, the next few pages of this report consist largely of 
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photographs with descriptive matter llustrating various pieces of equipment 
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” _ he upper photograph on page 71 shows one of the large electric 
' "shovel Hoe Me in ‘Sperstion near Bowman's Gully, in August 1918. 


the sored is in ‘the act. of loading & car at @ high elevation. In passing 
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at dé interesting to note the stratifiostion exposed by the shovel, the work 
? “track of which 1s about 70 fest below the aataral earfsce on which the 


| ‘vegetation may be BeSr-s 


| | the lower photograph on the seve yen shows Longe stoun shore 
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the upper picture on page ” shows « a exoup of ‘channol1ing 
“machines at-work on the rock surface. It will be noted that the earth | over= 
burden has been ont indi aye the widerlying rock surface exposed. 
These channelling machines were employed by the Commission before it was 


| decided to line the canal with concrete; amd were used for the purpose of 
giving a relatively smooth surface to the rock faces of the water channel. 
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4 is general dimensions is now given. — 
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<a & eon yard ‘dtpper te used for roek excnvation, and an 8-cubic 


al 4 the auxiliary parts these shovels — 
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tic #0 feet above the track of the shovel, dig 


by electric motors, instead of by steam as is the usual custom, — : H-108 


ta the senst motion of this Dave Leyne nt « and we will deal with their 

Wa jerking capacity later in this reyort. At this point {t may be noted 

| that the onginsers of the Corum! ssion state that the working capacity of 

Hy TF * of these shovels as given by the manufacturers is 5, 900 cubic yards 

ef. earth et $4900 cubic yards a" rock per day of ten hours. These figures 
f ‘ware maod by. Saw as a basis when preparing Estimate Mo. 2. As will be 
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Ta July, 1920, ‘the Gorission ordered what is known as shovel los om 


shovels Mos. 3, 4 and 9 were next in size to the ievannt being 
- meyras node Ho. 103-0 weighing 118 tons, electrically driven and equipped 
for rook and a 4-1/2 cable yard vasket for 


i earth. the ongineors of the Commission state thet the capacity of chaos 
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the amount of eqiipment actually used ¢ on ‘the work was if prantiy 
bi éxoess of the amount originally contemplated, and the Comat ss ton states 
if Bah’ this ‘Tneteased. amount was necessary because of ohanges ‘nn design wade, 


msed a an increase in qamititics, and ‘yeemaae of the delay in betiibe the 
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' work started, which neoessitated a rash schedule. Yo doabt thease were 
i "reasons in part ‘for the inerease, ‘but a . great taoter Was the failure of the 
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¥ véle to ‘axonvate as much as the engineers of ‘the ‘Commission expected. 
& This tnéter will be denit with in detali ine later sent ion 
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of this report. ‘The actual performance of the ‘ocuipment is elven in our 
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4 i 000° ‘gubis yards ‘betwoon the Welland River and ‘Stat ton 55. The 


| tied ‘of making the exaavat ion may be oleariy seen wy valedeune to the 
er on pace 78 which shows ‘the dredge in ‘operation shortly ‘berere 
© dived its tack.” Tt disonarged ‘the eiderial on disposal areas 
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By the terms of the contract, the Harbor Comission eve : 

to the Commission at Toronto on the 29th of Bovenber, 1920, s | 
#11 equipment, and the Commission saree te return the srotge wit tts 
: er. 1922. 2 oamieie the 


mentioned insurance. me "Cvelone" after ft ishing ss wo 
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‘he exeavation work in the intoxe end in the Welland River wus 


¢ Baroh Gist, 1922, ‘Sesalvea 
methods afferent from those used in the earth and rock excavation in the 


canal. This was sub-aqueous excavation. — 
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j The forebay excavation wes done he the same way as the canal 
—s exeavation and in the dry and with the same. Biaat's The gate-house ex~ 


s gawation was carried out in the same woy as (iia: daripigs saieieania ss 


The power house excavation was also done in the dry by means » 


of the shovels which had worked in the canal. 


| he rock faces of the walle of the forebay exoavat ion were not 
| Lined with concrete ag in the case of the canal, but were finished with | 
ganite over all the faces of the softer Fook that hed beer exposed. The 


floor of the forebay was lett as excavated. ‘The excavation for the con- 


crete envelope of the penstocks was carefully cat down by hand = Ment ae 
blasting. ( O P Y | | ! | ; gs ) 


The Intake 


It wae originally intended to construct the intake in the usu) 


| form of a submerged boom, but in sy, 1918, the engineers of the Commission 

| decided to adopt a Sanren. of intake which would an their jndguent minintze ‘ 

the danger of shutting dow of the porer plant through ise trouble, ie ; A | 
decision being arrived at as a resplt of special atadies and experiments» way. 
ss fhe site of the intake at the junction of the wolend River ssp the Patil 
Wiasgara River and its relation to the princtpol topographical footures may 

be clearly seen by referring to the photograph on page 60. The adoption a 

| of this design of intake hag an indirect bearing on the construction plant et 


utilized for this part of the work. 
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_mrface carried an overburden, 7 avout 16 fest ‘of boulder clay, which in- 


“eressed in density and hardness near the rock sx face. In order to provide 


‘s ary site for the areenhnw: of the concrete Stake structure, a temporary 


Thal wand baile from the ‘north-cost erly side of me lend outside the line 


ep the strocture: ond Joining with the westerly sore of the river. the 


dam was butte ty driving a line of steel sheot piling down mre centre of 


Tocation, and depositing the earth spot from the az iredgin 


either side of the sheet pilings ‘The ‘construction of Ll en vay + be seen 


to the ‘photographs included as page a2. a . aye 4 es oak oe, ;  HeL61 


An rene of “OPy 4 a this piece of work may be had by 
ine 


referring to our Coneu "@ report entitled “analysis of 
Ruperditures*,; page K-64, where it is found thot the whole intake work 
cost $965,549.01 of which amount the sheet piling and the earth in the 
temporary dem cost approximately $500,000.00. The greater portion of the 
spoil from the intake site was deposited im the Miagara River immediately 
down stream from Hog Island.» It is stated that from this source over 


782,000 yards were deposited at this loeations 


The spell was transported from the excavating plent to its 


destination 4 in Webcam an soows. A small amount of apond was also trane- 


Fal ™, “ohne side of Navy islend. The work of clearing 


nec = seoae ena Mabensld for the 


@ ex o p Te) of some WJF. 
: * He-168 


Sotatae en ia Sau WutG Biser ccd Gan canseal of the saath don an the 


6 
es 
i : 


goon ad? bas ,tetew to doet GL teede qd batevos aaw ofle ad? to 
ast dettw .yalo tebfesd to teat af guods to mebundiove as belriwo | 
ebtvary of ved<o mi .oostuwe Snot ed? 1998 saembuad bas yotaneb st | 
yuateqae? « ,eintowtss edatal etevenes ed? Ye aeltoo1s ed? tot pile re 
eats ed? ebiagwe bualel go® te able viietuse-ds tom edd mov? tind env ™ 
eff etevix ed? to atode yitadeow od? doiw antatot, bao acotennte oat 


fy 
4 


te otines ed? awob gatiig feside loote to eati « gatvinh q? tind aaws 
Tia 
ce 


fe gakghexh edt mort Cloge use edd gattiaogeb bun smoticoe! sonoda 


gone o¢ Yor tab edt to moltosuteaoe off epatllg teede aff to able i * 
. | ie 
‘fai~# » 38 ejay es bebuient atgatwetodg es of ¢ ‘ 


N! , 


vd bed od yor drow to sooty eine to 


to afeylaci” beltivue drogen 2° uy fi bas Sond Te 

aiow estat efosw odd tose bawot of Sh ovetw ,b3-H ogaq , “aousrtihi 

edd ai diveo od? baw gatligq feeds eds tavoms doidw te £0.008, 3308 : o 7 

ent te soltueg tetcevs eff +90,.000,G08% yis samt xorgys sod stab | 
yosisibou? vevii ctapelt od’ at betiaoqeh aaw othe etlatat odd mort 

| 19¥0 enriiog 2idd wovt Sal? bedete of 1 shaslel gol mett msotts 
stekdavel edd Ie Bethecgeh otow abtey 000, an 


ye 


e¢i of tualq gatesveoxs ef most beddoqanetd agw Ltoge ed? =), 


wast? Offa aw [toga Yo tawome LLam A sevens nutgnab-motted ut soltankies 
aeiresio to atow otf .buslel yw to ddte glvetdtex edd wo boqund bra | X 
a nee 

od t0% bLanodel bua weoall ,noemtinot .wrasell of gol sew fostén0D @ vase 


rrr tm a 00 sai oes srerntnte stent ton ttt 


82 


uf! 7 


é 


ae We neve “airesay described ‘the inteke ‘structure in a general 


bred rat tbo Mii ee nie yea “Ay 


5 way Sot we, Snclude baal ‘pee tht & » plan ahowing Pa work included in the 


‘ont inson, liacaw Me Keponals contract. bse contractors finiahed alb of 


Whe work with tne exception site “eb ine piling practically on tine, 


the rewoval of the piling peeing ¢ompieted in March, 1923. 


—— 10a. . bin ork ef the temporary dam was let to 
the Ce. . Boone ‘hehann 3 ama Construction Coe at the rate of 65¢ per cubic 
gard for a limited onownt. a winter work ancl 45¢ per eubic yard for the 


Wee 
bulk of aay aed to be removed during the sumer months H=168 


cue The excavation one on the Welland River up to Harch Slat, i922, 
was ahi, sub-agneous, and was done by the dipper dredge “Charles Boone", 7 
suction dredge "Cyclone", the suction | Gxotee "“Honnesay™, formerly called the 
"$iagara" , and a Lidgersood cablowaye For reference we insinde mec th aaa 
pasos 65 and 86, aad ahowing the nature end extent of the work on this , 
section of ‘the Rsiepuent, the portions colowred red showing the various 


SECTION DD 


disposal areas used for the disposition of epoil from the equipment sbove 


Woh s 
) H-170 
. | = ‘he Lidgerwoed cablevay used by the Comission commenced work = 


at Station 78+00- dn Bay 13th, 1918, and completed ite work on duly ona,” 


SECTION F& 


1921. Shis. piece of equipment may be best illustrated by referring to 


ee 


a ee 


D Vaiabdlnir ish ‘ileienib ‘seminoma’ abiaiiial aati | 

at ‘edd at behaiont sow edt yatwode ualg 0 48 eyeg me obuion? ow tad gem 
taba! nid Wbdniaenh naupeininaieas aldh sali, ini id ial “a 
» vont 89 ¢ikeottonm geiiiq eit to Levene ed? to mobsueous ed d3tw txow off {) 


o8S8L ate ah develymon gated antiig ed? Ye Laveaws of 


Ea: Ot tof caw wed qtatoquet eld to Meewnleaew edt Yo Leromen ed? | 
— phdae tag B88 te oten eae #@ «00 goktoatdaned bas geighet, ome0d «f oD i‘ 


j 
A, ty 


i (ws tT ST ney ofdae toq Yd bee drow veteiy te tomes Pertets a wot 


He «Te | ue , 
an oeddicom texwee 919 ai or ae 
a hr L | q O A 5 
: % : : ‘ft . 


nye fiat ef5L5 sous oF qa ewkt beeile® ed? so stow moksavacme od? 
e eae .*srood celia” egiord reqgth ett yd emote saw dae av0eepe-dae Lhe 
oe telles yireaxGk , "Yoeoemee” ogherd moldoua asd ,"emcloyd” egbeth 
8 Me tvenoe ehnion! ow sunewwlex yo .sgaweldas beowreyhtd « boa . “ee 
rn eine ao show eds to taptae kee enwtna ex? gatwode analy ,88 bus 8 
a Vital odd gaiwoda bo1 bersoles eachitag afd , duamyoleved ext 9 0 a ~ 
ue taomptope eld moxt Ltoge to motékaogat> add tt bees azeta aa goth 


‘- wri " uA 


yr f ; iy j } i 
RAN EEE YE UNAS EN 1 wera Peyerstyy iy 


84 


oes 
ES 
art FLY e580 0 ape eee ee 3 & 
= waTURAL eanTH LeveL g é Z 
we ATURAL ROCK LEVEL 5 3 § 
=AZ Bx A Z. 
SECTION AA 
ae SS — ~ Be 
we a De eke [ae a” 
y ] EXCESS ROCK WAS DISPOSED OF IN ne (G 
ae THIS AREA _ > 
c wd L_f 
e =: 
HOG ISLAND G 
ae eK 
fa 
oe ce 
vn i: 
4 = he 
|3 = (CE 
—~<——— _ WELLAND |? o L_fs 
a 
: Ge. 
QO Lk im 
< | ez 
o [ ; + 
ae @x 
L, ee c q 


NIAGARA RIVER SIDE — 


| 


SECTION CC 
THROUGH ° SLUICEWAY 


NIAGARA RIVER SIDE — 


rVYN 


SECTION DD 
THROUGH TUBE 


NATURAL ROCK LEVEL 


SECTION EE 


lo: 5 0 10 20 


Scale of Feet 


30 


NATURAL ROCK LEVEL 


sLoPE_NATURAL ROCK LEVEL 
Yi 


PLAN 


100 


50 200 300 


Scale of Feet 


5040302010 0 50 100 


Scale of Feet for Sections, 
Except Where Otherwise Indicated. 


Elevations In Feet Above H.EPC.Datum Shown Thus: EL S670. 


HyYpDRO-ELECTRIC INQUIRY COMMISSION 
W.D.GREGORY, CHAIRMAN 


QUEENSTON-CHIPPAWA POWER DEVELOPMENT 


GENERAL PLAN 


OF INTAKE 


Toronto,March 29th, 1923. Made by#2,Checked byZl# 


Wa ter J. FRANCIS & COMPANY 
CONSULTING ENGINEERS 


SYHZANIDONQ ONILINSNOD 


ANVdWO) 8 SIINWY4 f YaLIVM 


SOY 20779 PHpeuuBeha ape SzElUrIEZ JEW OWO0] 


OZ| NOILVLS OL ANVLN] NOUS 
Y3AI4 GNVTTSM 40 dVW 


LNIWdOT3Aa( YaMOd VMVddIH)-NOLSN3AND 
NVWUIVHD ‘AYODSYED'G'M 
NOISSINNOD AXINON] D1YL93979-ONGAY 


yey JO e295 


NOILDIS TWNVO GSHSINI4 


YVMVddlHd 


SUYUZENIONG ONILINSNOD 
ANVdWO’) 8 SIDNWH4 (f YaLIvAA 


©} x77hq payeyurepFha ape C2E|"YI62 YEW OOO 


AISOULNOW O07] NOLLVIS WOU 
UaAly GNVT1aM 40 dv 


LINANdO135A3q YAMOd VMWddIH)-NOLSN3AN(Z) 


NVWUIVHD ‘AYODSED'G'M 


NOISSINWO7) AYINON] 31Y1539794-OYGALY 


6 


00g 
yaa jo aje29 


NOILDAS TWNVD GSHSINI4 


A 
® 
TPAT) 
a 4 E> 39a 1y 
1 LUMA +46 ee) a 
27 MSS 39 6340_NO/ “AALS ley 
a =a ee 


Nox 
Nn 
S 


SSNOH YaMOd OL 


ea J 
=i 
ANOTDA) 39034 


ASOULNOW 
a nts 


AON NOREEN SOT OO mi 


INauirY ComMiISsSsION 


ig photographs on page 88, ier yo one of wich hows the bucket used 


0 | Py electric 


.* eonai the Menaul was ibckes used. by meen. 2. be : lp 7 agua 
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On Moy 22nd, 1922, a contract war entered into between the 
Gonmission ang Resers. Be Oo Leahy & Company, Limited, of Ottawa, for 


River, whereby the contractor undertook to remove 


wubie yards of earth by the Sist day of December, 
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par cubic yard to ZSy per cuble yard, the unit price 
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at the edge of the Niagara Rivers fo provide for the dry excavation a 
REE So 
temporary dam was constructed and later removed when the turbine installation 


had deen completed. The removal of this temporary dam, by the use of a 
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whe transportation of men end material within the district 
of the Queenston-Chippawa Power Development, which includes 
“gn area, say, fourteen miles fn length by three miles in 
width, was accomplished by three principal systema; namely; 
by automobiles, by water and by a railway system. Speaking 
generally the antorobile system was used by the engineers in. 
.,.omdacting the work and for the purpose of distributing 
“stores and merchandise over the works, conveying repair 
fags to and from shops to the various major machines where 
“they were needed, delivering goods from the works to the 
railway stations and viee versa, fire service, ambulance 
— _ service, and similar instances. 
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"Pi addition to transporting about 16,000,000 eubie yards of 
éorte and rook exeavation, #11 the row materials for concrete vork and 
aii the wajor iteme for the construction plant, as well as for the 
permanent work, passed. over the systems our. Consulting tngineer states 
the traffic on the vain tracks Was very heavy, the maximum density ob- 
taining just prior to ‘the opening of the lundys Lane disposal arene He 
states that at that time the interlocking tower reported es many a9 one 
thousand train movenents in twonty-fonr oy being an averarze of one 
train every ninety nonepis. Latery the mov onents frequently exceeded 


- deseript ion of the various track 


five hundred per day. Por @ ceneral 
systems in use on the 
Engineer's report Chap 
with the varlous parts. of the system... 


- shoul be made to car Consulting 
ig” su 


¢ bjecte Im it he deals in detail 


“We GS She equipment Of the railway system consisted generally of 
24 electric locomotives, 22 stoon locomotives, $19 dap ears and about 
80 other éars, together with cranes end other miscellaneous rolling stock. 
the fourtesh photographs shown on pages H~74 to H-80 of onr Consulting . 
Mugineer'’s report shew the type of equipment used. ay 
While the origina? ést nates contemplated a certain amount of 
equipment, requirements then estimated upon were largely increased for 


various rensons and equipment was purchased as the needs of the vork 


asserted themselves. The first important order was phaced on March 26th, 


1917. Im eddition to the rolling stock there were one coal dock, one an 


coel 1 trestle, one ‘Tocctot i ive shed, one car repair shop ami miscelleneous H-73 
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The machine shop or, more correctly the repair shop, was 
located at the Waiah post yards, 
the uenal repairs to the roiling stock, the shop was also eqn ipped with 


machines, forges end &O forth, to enable emergency repairs to be made to 


practically every part of the construction plant. 


A short doveript! CAN of  ateposal areas would appear to be 
preperly placed in this part ‘or the Peyert as it wae the funetion of the 
trensportation equipment to convey the earth amd rock excavation to ie 

| various disposal areas employed in the construction work » 


all sixteen disposal areas, and their location 4s shown on the mep 


forming page 95 of this report. >, 
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anasre de Chie pegs hogs ree being ae were _Soeatenetas 
on Pahe | two main disposal evens, nanely those lettered i and P on the map 
referred to, £ from which trestles the earth 1 was a from the Joadea Seating 
The spoil, doposited in those Aisposal « areas at the dunet ion of the coma) 
with the Welland River was “conveyed te ‘the point of delivery by means of 


pine 1 Lines from the © dredges onployed « on the sebeqmeous szeavet ion. 


v) Sveso» ‘fhe disposal area at Bowman's Gully, namely that lettered 
On the map and referred to as the Whirlpool disposal is of particular interest 
in that avant — wes a _— Pn. gprrern over nich the canal hea a 


gi — ‘the spot deposited there. now forme hero ‘foundation af the pale 


ni aa hs 


ope oe eheur Re memes. ant of the disposal areas used for 


_ the canal excavation, together with the quantities deposited therein, are 
as follows: _ 


Disposal Arent” ss Qube Yards Deposited 
Oe ee ee ie Bias Co Me kee OF Earth Rock 


Lundys Lane secsssccornssscavecaes 2,477,231 iyi tg 
Comoteny, sacwnwes isusaiaeie au'e vane dur’ | 426 675 
Bhiripool CHORE HR EHH HEHEH ODER ERED 1,200,417 605,924 
 Barray*s. heane CS ee ae ee ee ero 200,000 : 
a“ iiyjpieteghele or divers coveseearseces 4,967,546 “hy 146, 616 
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Consulting Ungineer in his special report on this subject deale with the 
matter in detail, but briefly it may be Stated that in etendard practice 


“at ds the custom to predetermine the emount of cement to be used in concrete, 
whereas by the proctice of the Commission the strength of the concrete is 
predetermined and the amount of the cement is apportioned accordingly. ‘The 
method is based in part on the water-cement—rat lo-strength-rolation theory 
of Professor . H. Abrams and in part on the researches of ire Le Be — 


$m proportioning concrete mixtures by surface areas 


‘Four classes of concrete, called for convenience, A, B, G and 
D, were in use om the work. Class & was specified as being of such qual ity 
@8 to show a minimm COyP yen of 2,500 pounds per sqnare inch 
at the age of twenty-eight days when tested in accordance with the standard 
mathods of the Commission. Classes 8, 6 and D were required to heave mini- 
mum compressive strengths of 2,000, 1,500 and 1,000 pounds per square inch i 
respectively under the saxe conditions. 3 t Cihwie -_ 


| “te testing wo thods of the Comateston are the same as those of 
the American Society tor Test ing Materials. A complete cyatom of inspection 
was pools ont eommneins with materials at their source of supply. Oar 
Consulting Srgineer states that the Senior Assistant laboratory Ungineer of 
the Comaission hes wade en estimate which shows an actual sewing of over 
60,000 barrels of cement by using the prineiple of the Commission as com 
pared with standard practice to obtain concrete of equal quality for the 
410,000 cubic ie of pamerete thet had deon placed up to the end of 1921. WF. 
bie priguiged hereunder & table showing the ee snount of cement per cubic “fh 
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Bo Oe sabes of bet cl of Conant ant R sgh Gabi. rare ot Conorete 
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: TIE Ay LAou sale ae RE i | ik Minimo of £24600 ‘pounds 

Tory BHA HGLS BRS A i GAT ey Awe SrN Ne Fe ‘et 26 dsys. ‘i 

| ENR Ga lee igs 1st | Nes, Minimor of 24000 pounds 
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i the foregoing table @ ives, the average amount of coment _eotually nsed pak 


oubia yard of concrete, class by class, sudsequently determined from the 
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gin. Being in reality a laboratory determina-~- 


on of the proportions “peoording to the materials on hand so compounded as to 
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obtain « predetermined strength, the forma cannot be stated in the terms” 
néhe “Combinly teed in concrete ork. Por the sake of a reneral comparison, it 
tely to the common formule of one 


ese 7 be. — Clase “Ah corresponds approx fe 
nt, one and ‘ono-hal? volumes of sand, and three volumes of crushed 


Bonita Glass B approximates one, two, and four; Clase 6, one, 
; end five; and Class D, one, three and siz. 
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Aaa All of the masonry in the permanent work is of concrete or rein- 
forced concreté; aha is Gompased Or Portland’ cement and water with an ) 
erégate of sand and ervshed rock. bs See | te Ae 
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‘conoreting of the uma, Lats} was ‘comnenced in Movember, 1920, 
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the winter seasons, when necessary, calcium chloride was used in the 
conerete of the canal Lining to accelerate the hardening process and so 
enable the canal lining plants to proceed rapidly. It is stated that a 


bt map tpeabie increase in the early strength of the concrete wag ob- 


teined by ite USO» woking it possible Le trip the forme in as ee 
GB b WIP» 
space of time as twelve hours even in freeaing weather. | HG 


he eomerete throughout the work is of excellent ‘quality and 
the alignment 4s good. The surface {fs dense and Pts texture is uniformly 


A total of 506,125 barrels of cement was used on the Development 
ap to Decesber Zist, 1921. The cesant was obtained from five different 
le, a Complete list of which may be found on page H-8 of our Conmlting 


pines oi s report together with the price paid per barrel and the quentity 
iene from, athe ‘This List includes ell the orders for the cement used 
by. the Goumission during this period and as not confined solely to the 
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' Rr sani was obtained from several different sources all of 
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walah are doseribed in Geteil in our Consalt ing ingineer *s report. Approximately 
285 ,000 oubic yards, af sand were ‘parchasod. One half of this was obtained from 
a pit, accessible to the service tracks, of the works ond the balance was “ey 
pts Me gilts age Ri vibe 
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sed at a cost of $1.60 per cubie yard 


delivered, £ for the mer) aon ana $1.65 per oubic yard delivered, for the 
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lske sand. 


ccoownttom, "B®, OTMSRSE Fook was @ dolomitic limestone from the canal ox~ 
evn selected as required from the shovel output, and passed through 
a specially | built crusher plant and placed in stock piles to be drawn upon 
a4 xequired. The grading of the crushed rock was practically uniform 
between 1/4 and 2-1/2 inches. It contained an average of & per cent. of 


dust and crusher enttennsdl and was soraunoieed free from flat and 


SRT f 


up to ™ ad pine e iii “hung foncretes. The balance is now on hand 


Wd Pe 
or has been sold for ballast, highmys and other purposes. _ . Hea 
AS a yee RGEE ha aed, Ga ea Ls Reta hy UR : i 


erie oS °° mye ‘@onerete for the work was made in twenty-one separate 
plente situated wie ‘y-1/2 miles of ‘the Development. he concrete mixers 
were of tho standard type being generally one-yard machines avg singly 

‘2 and weet" by electric. motors in ali cases. +33 
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aa Te 0 customsry : methods of banding the concrete by means of 

Tet COREL ETO ss 

towers, chutes and hoppers were used in all of the ordinary circumstances. 
For the main portion of the work, namely, the canal lining, a special con- 


- etrastion plant was adopted, which is diseassed in the following paragraphse 
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fhe canal is lined throughout its length in the rock section 


a distance of about seven ond cne-—uuarter wiles. 


It was necessary to arrange the conerete schedule so os to 
complete the whole work immediately after the shovels had finished the 
axoavation. The schedule was carried out so that the concreting was 
finished eighteen days after the excavation was completed, and the water 
was admitted into the canal six days Ister, that is om December 24th, 


1921. 


fo teke care of the lining im the manner and time referred to 
above, nine lining plan i and used on the work, while later 
& half-plant wae th from the two plants first dismantled. The en-~ 
gineers of the Commission state that after en unsuccessful attempt to 
procure a satisfactory type of plant from specialists in this line of 
work, they designed the present units which were largely mamfactured and 
entirely asserbled in their own plant at Wiagers Palle. A complete des- 
cription of these plants is given in our Consulting Engineer's report, 
bet for convenience we include herewith pege 102 which is 6 working — 
drewing of one of the units referred to. We aiso include as page 103 a 
photograph showing the finished canal lining end liming plant in actual 
operations An excellent ides of the finished work may also be obtained 
by referring to poge 104. From this photograph the excellent neture of 


the concrete and its accuracy of alignment may be obtained. 
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MIXING PLANT AND FORMS FOR PLACING LINING ON 
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_ There is nothing cmusualy Rorerer, mt ‘the “constraction plant 


used in ‘connection with this part of the. vom, A as. the conarete was 


i baibvores to the work from the service fellweye on the vans. | we ine > one 


clude herewith as page 106 typical photographs showing work in progress 


on this pert of the oka) Gd b2 Xe 107 photographs which illustrate 


most Slearly the intricate form work recuired in the transition sections 
of the cenal which occurred at this point. It is again of importance 


to = mahal exooblent nature of the concrete shown in thesa photoereshe. 
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‘eh 


roll 7" Ae shown in Section 15 certain parts of the work were conducted 


on a ‘oontroet ‘bests. the following peragraphs deal briefly with these 
particular itens sevording to the elements of the Development in connec- 


tion with which contracts were rades 


As previously steted a contract was entered into with Messrs. 


may be seid to 
i perusal of the contrast % 


Sombinson, Macaw and Wedonald of Winnipeg, on Hay Sth, (1922, hich contract 


were well protected and that the unit priees under which the contractor 


exeented the Work were ghite 2s low as could be expected. 


ve sthmit here- 


onder a table’ given by Mr. Francis om page 0-6 of his report, showing the 


vrmee ff, haps work, its extent and the wit prices under which the con- 


treat was Let; fee 


Resoription of Work 


Meeks, 


Rock Exeavation porstersssenee** 
Barth Pill ee eeeeeeeeencennsenee 


ied by H. i. Pe eek i 


suppl! 
Placing Iron and Steel 
Lied by. He Be Fe Coors 
Reinforcing Steel soapeneeeeanes 


Bimber in Cribs. PHKHEHT EMSS OTOH , 
pS NN | Pee Ae pals yaar % es A) RL : hth A ie De a 


Iron fastenings in Cribs aencesos 


i . Unde. 


aba bbe tga 888 2 ee bod Gabe "jar a 


cuble yards — 


“gubie yards 


square yards 


enbic yards _ 


SLete ke ce gS 


pounds 
thousand feet 


‘board measure 


pounds 


» Stim, per Matt 
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Description of York .. Qmantity.-‘Umits ‘Prise per Unit 


Removal of Sheet Piling and 
Lumber in Temporary Dam 
. sSimber, 464 thousand feet 
~“poard measure; Iron Pasten- 
ings, 123,000 pounds; Steel 


Sheet Piling, 187,100 lineal 1 mi i aii atl yb 
ae feet) tf? Ke we "2 * “ae yin SHOR e OSS : Whole ‘ie wy Whole sit Ged 2257 050 
ae ‘Phe total contract at the estimated re amounts to 
vanaioaael ; ‘ 


TM is to be noted that the contract does not incinde the 
m the nitimate designe In the agreement, 


dlls tubes onl od 
the contractor undertobie’’ 
1922, the contractor furnishing all plont, labour and material with the 


de the work on or before Decesber Sist, 


éxdeption of cement. The cement for the work was delivered to the con- 


oe er 2 
tractor by the Commission at the nearest seaaones iene Ai Foe G5 


By. contract made with Messrse Ba Ge Leahy & Coe, Limited, 
dated May 22nd, 1922, the contractor undertakes to remove not less then 
800,000 oubie yards of materiel by the Slat day of December, 1922. The 
unit prices submitted by the contractor include the furnishing of all 
Leste es ang, pater sehe smote Pe, grrtete, apeare lee items to be supplied by 


the Comaisston. In sddition the contractor is required te provide al] plant 


and apperatus required. the agroement mae with the cont ractor appears to 


adequately protect the interests of the Commission and the unit prices 


under which the work is being conducted appear to be fair and reasonable. 
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fhe anit price is placed on s sliding scale varying from 33¢ 

per oubic yard ‘to 40g pér enbic yard varying imrersely according to the 
mnnm eneo arte ee ta 

amount of excavation done. ot willbe G11 
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Wal A ot eae y 


He work was done on the canal under sevhese- contract other ‘than 
ae. mpplying. sf, Aue inery, prnehere:tem materiale and sugetasty wailt partes 
such es the control gate near Kontrose. Fandoarg Zor the eahal work were 
invited in December, 1916, ‘bat the work was not det oa & contract basis, 
and, since a disonssion of this matter ‘more eanaretiy cores in enether- 


part of this report, we will not deal with it ferther at this point. 


In sccordance with standard ‘practice, the Odnniesion placed | 
eontracts with specialists for the ‘ainactnateen and erection of the more 
important wloments of the Development, such as structural steel work, 

orators, oranes and so forth. With the exception of the 


ridge superstractures which ate dealt with separately, the following 


are the principal engineering contracts entered into: 


ah “Meneneerecedenenceseuees $6,000.00 A 


May 16th, 1920 - an heii prem for Queenston 
J aucetal ibe <a nal Generating Station, nen el Ree 
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Hay 26th, 1921 emia Three electric Elevators, 
installed in ceeaenanebasbnaates oe Ss ow $36,700.00 
(Sales Tex Extra) 


26th, 1921 - stviiahtihs” steel for Sereen 
. i Fouse,. erected Seeaecveorevesneesnneres 39,606.00 
{Sales fax Extra) 


May 15th, 1920 ~ Pive Johnson valves, 14 ft., | 

hi a oi erected Peeeeeeeeraseessaseroevertoune 239,710,600 

Jamuary llth, 1921 - two Johnson Valves, 42" inlet, , 
areated ee ee ee ee ee ee ee ee ee ee 26,806,00 


“June. ee." ‘4912 i. two Buxhines, 62,500 horsepower 
pes “ 7 7 om patios WHR BRR ee HORE seer seas 245,846.00 
| , (more or less} 
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Price to be sdjusted according 
to variation in price of 
metals. ! 


“Qetober 7th, 1921 = Spare parts for Tardine, delivered ... 4,400.00 


“July 6th, 1920°  - three Turbines, 5,000 horse~power 
each, installed ... not te exceed oases 765,000.00 


price varies with duty, freight 
iene ane. SUGDEN». 


1. - two Service Turbines with | Bei 
beat Governors, installed oT TEC T CeCe eee Te TT 66,000.00 
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‘yaoi: 26th, 1920 - ¢wo 48,000 kv.a. Generators, vor 
om ee. ong _ installed Se Cae, AAS Ute tN, §1,000,000.00 


_ Pebruary lith, 1919 - ‘en 45,000 My aaDinerators, 
ene. a ee ee ee SO CROTHE OSES HORE EOE eeee 913,550.00 
February 26th, 1920 - One 45,000 kv.u.fenerator, 
" ade installed TSO OO ME OOH EEN EERO DOR eewe | 452,509.00 


| fare 1 Slat, 2920 a pu 150=ton Electric Cranet, 
wy installea a ee a er 93,160.00 wd? s 
’ _Novenber ist, 1920 - Five ste] Pemstocks, erected seo»e 620,122.00 6-35 


oe the date that our Consulting Rngineer prepared this | 
information we are ‘e@vised that ndditional contracts have been let in 


an, ‘contracts have been ‘preapetel 4 th in due course and have 


been » pubotentiatly completed with the exception of the instalmeat of Unit 


Foe 6, which it is expected will be in operstion some time during December, 


1928, or Jamary, 19265 


‘his subject is dealt with flly in our Consulting Engineer's 
Peport entitled “Chapter J - quantities, Temporary Buildings ond Comnissariat 


angis gives typice] illustrations 
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i carrying out constraction work on the Development, the 
“service: vortaines used in ‘connection therewith formed an important 
elonent.. ‘Tene vaildings consisted of houses, om and qeer a ei 


for such purposes 


i as lodging and boarding places for workmen, engineering end administration 
quarters, plent housing end repair shops, storage, watchmen’s shelters 
~and-so- forthe -hil.of..the. buildings referred to in this discussion are 
, concerned: only with the question of construct ion and do not directly form 
anent par : aat me ¢ ef: acess er 


| e: % » photograph mth ore a pte 
darge boarats g house.» used ‘tor ities <hien te ta oe be "soted Gat 


Gaye 


ating is of « wooden construction with standard %. 6G. siding on the 
enbertor  aabiite * the pone consisting of corrngat: 4 irene. The interior walls 
of the building were boarded. On page 115 will be seen two photographs 
showing different views of the main office building for the works. It is 
to be noted that this bullding is of a better type of construction from the 
stendpoint of fire hazard, for while the construction is of frame, the 


: iy heouall interior walls have deen gunited. — 


able, necessary for the making of repairs or the manufacture of various 
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ccetment omvtayed on the construction works 


Y oe pr 0 ne ron. 00 oonren, the one at the top of 
tne page showing the installation of equiyent nosensary in the sub | 
station ot the Whirlpee). The lower photograph shows the dudertor of the 
compressor station also located at the shirlpoed, which supplied the 
compressed airs tox the aang operations in comeot ion _— beak heheh 


Ae dofore ¢ stated our - cones tig anginoor's report shows ‘met toe 


there ‘wore 607 temporary’ constraction buildings in commesticn vi the 


vette ‘hese varied in size from an ordinary tompavery shelter, omsiae 


some piece of Pe AG de! 8 Te cost of a few dollars, to buildings 


pagh Ing a £90100. 740,000 ond. ne Ga Many of - BAe, dating, — 


ated, ‘others were he ated by stoves, ‘some wy fur 


team heat ing systems as noted, ‘sone of 


tne o tilings were paih 4 of wooden, construction supported on cedar poste, 


others had thet extoriom gun ited and interiors plastered, some upp p 
soncrete piliares gee o 


om qonaxetst ‘foundation walls and others on. 


the “total. cost of tho’ ‘temporary batidings as “shown by & tne 


records snd ae ‘confirned to us by the engineers of the Comission, within: : i 
reasorshis Limits, was $2,214,054.58, as at Mareh piety. eee mi | fine . 
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nearly the whole of this amount has been absorbed in the general con- 

struction account of the jmeenston-Chippawa Development, the only item 

remaining on the books as a direct charge against buildings, being the 

figure of 4150,761.99 which the engineers of the Commission have fixed 
 @g the salvage value of the temporary buildings. 


our Consulting Engineer states as follows: 


“It is difficult if not impossible to place an exact salvage 
Yalus on the temporary buildings. The acquired buildings on 
somparatively favourable sites undoubtedly retain math if not 
all of their original domestic value, as the proximity of the 
eamal is mot necessarily a detriment to the building itself. 
The newly const ¥ tuildinga have only a transitory 
value. Owing . 20 type they are not suited, with- 
in economia limits, for anything but the purpose for which 
they were constructed. If wreaked, the salvage walue would 

not be very great. It is possible that in occasional in- 
stances some return might be obtained. On the whole, however, 
I am disposed to the opinion that of the total cost of the 
temporary buildings at least two milliom doliars will have to 
be charged up against the construction cost of the Queenston- 
Chippawa Power Development. 


"It is eonceivable that if « material inmereese im the jueonston- 
Chippewa Yower Development were decided upon following along the 
present general lines, the temporary buildings might be again 
ealled upon to perform their original function in many cases. 


“Meanwhile most of the important temporary buildings are out of 
commission and are closed with barriers, while those in ser 
vice are housing the present working plant and contimaing to 
fanction as before.” 


‘In dealing with the disposition and salvage of the buildings, 
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